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LETTER 

FROM  THE 

SECRETARY  OF  THE  SMITHSOiNIAN  INSTITUTION, 

ACCOMPANYING 

The  anntial  report  of  the  Board  of  Regents  of  that  Institution  to  ihe  end  of 

Juney  1886. 


Smithsonian  Institution, 

Washington,  D.  C,  July  1, 1886. 
Sib  :  In  accordance  with  section  5593  of  the  Kevised  Statutes  of  the 
United  States,  I  have  the  honor,  in  behalf  of  the  Board  of  Regents,  to 
sabmit  to  Congress  the  annual  report  of  the  operations,  expenditures, 
and  condition  of  the  Smithsonian  Institution  for  the  year  ending  June 
30,1886. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spencer  F.  Baied, 
Secretary  Smithsonian  Institution. 
Hon.  John  Sherman, 

President  of  the  Senate^  pro  tern. 
Hon.  John  G.  Carlisle, 

Speaker  of  tlie  House  of  Representatives. 
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ANNUAL  REPORT  OF  THE  SMITHSONIAN  INSTITUTION  TO  THE 
END  OF  JUNE,  1886. 


SUBJECTS. 

1.  Proceedings  of  the  Board  of  Begents  for  tbe  session  of  January, 
1886. 

2.  Eeport  of  the  Executive  Committee,  exhibiting  the  financial  affairs 
of  the  Institution,  including  a  statement  of  the  Smithson  fund,  and  re- 
ceipts  and  expenditures  for  the  year  1885-'86. 

3.  Annual  report  of  the  Secretary,  giving  an  account  of  the  operations 
and  condition  of  the  Institution  for  the  year  1885-'86,  with  the  statistics 
of  collections,  exchanges,  etc. 

•L  General  appendix,  comprising  a  selection  of  miscellaneous  memoirs 
of  interest  to  collaborators  and  correspondents  of  the  Institution, 
teachers,  and  others  engaged  in  the  promotion  of  knowledge. 


The  report  of  the  National  Museum  for  the  year  1885-'86  will  be  pub- 
lished in  a  separate  volume. 
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REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


By  the  organizing  act  approved  August  10, 1846  (Revised  Statutes, 
title  Lxxin,  section  5580),  ^<The  business  of  the  Institution  shall  be 
conducted  at  the  city  of  Washington  by  a  Board  of  Eegents,  named 
the  Eegents  of  the  Smithsonian  Institution,  to  be  composed  of  the 
Vice-President,  the  Chief-Justice  of  the  United  States  [and  the  Gov- 
ernor of  the  District  of  Oolnmbia],  three  members  of  the  Senate,  and 
three  members  of  the  House  of  Bepresentatives,  together  with  six 
other  persons,  other  than  members  of  Congress,  two  of  whom  shall  be 
resident  in  the  city  of  Washington,  and  the  other  four  shall  be  inhab- 
itants of  some  State,  but  no  two  of  the  same  State." 


REGENTS  FOR  THE  YEAR  1888. 

Term  expireo. 
The  Vice-President  of  the  Uaited  States: 

JOHN  SHEKMAN  (elected  President  of  Senate  Deo.  7,  1885). 

The  Chief- Jostice  of  the  United  States: 
M0RBI80N  R.  WAITE. 

United  States  Senators: 

SAMUEL  B.  MAXEY  (appointed  May  19,  1881) Mar.    3,  1887 

JUSTIN  S.  MORRILL  (appointed  February  21,  1883) Mar.    3,  1891 

SHELBY  M.  CULLOM  (appointed  March  23,  1885) Mar.    3,  1889 

Members  of  the  House  of  Representatiyes: 

OTHO  R.  SINGLETON  (appointed  January  12,  1886) Deo.  28, 1887 

WILLIAM  L.  WILSON  (appointed  January  12,1886) Dec.  28,  1887 

WILLIAM  W.  PHELPS  (appointed  January  12, 1886) Dec.  28,  1887 

Citizens  of  Washiugton: 

JAMES  C.  WELLING  (appointed  May  13,  1884) May  13,  1890 

MONTGOMERY  C  MEIGS  (appointed  December  26,  1885) Dec.  26,  1891 

Citizens  of  a  State : 

JOHN  MACLEAN,  of  New  Jersey  (first  appointed  in  1868) Doc.  26,  1891 

ASA  GRAY,  of  Massachusetts  (first  appointed  in  1874) Dec.  26,  1891 

HENRY  COPPfiE,  of  Pennsylvania  (first  appointed  in  1874) Deo.  26,  1891 

NOAH  PORTER,  of  Connecticut  (first  appointed  in  1878) Mar.    3, 1890 


MORRISOf{  R.  WAITE,  Chancellor  of  the  Institution  and  President  of  the  Board  of 

Regents. 


Executive  Committee  of  the  Board  of  Regents. 
Jabcbs  C.  Wellino.  IIknry  CofpAb.  Montoomert  C.  Mkios. 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 
THE  SMITHSONIAN  INSTITUTION. 


Washinoton,  January  13, 1886. 

In  accordance  with  a  resolution  of  the  Board  of  Regents  of  the  Smith- 
sonian Institution  fixing  the  time  of  the  annnal  session  on  the  second 
Wednesday  in  January  of  each  year,  the  Board  met  this  day  at  10 
o'clock  A,  M. 

Present:  The  Ohancellor,  Chief- Justice  Morrison  R.  Watte  5  Hon. 
Samuel  B.  Maxey,  Hon.  Justin  S.  Morrill,  Hon.  Otho  R.  Single- 
ton, Hon.  William  L.  Wilson,  Hon.  William  W.  Phelps,  Dr.  Asa 
Gray,  Dr.  I^oah  Porter,  Dr.  Henry  Oopp:6e,  Dr.  James  C.  Well- 
ing, General  Montgomery  O.  Meigs,  and  the  Secretary,  Prof.  Spen- 
cer F.  Baird. 

Excuses  for  non-attendance  were  read  from  Dr.  John  Maclean  and 
Senators  Sherman  and  Cullom. 

The  Ohancellor  announced  the  election  of  Senator  John  Sherman  as 
President  j>ro  tempore  of  the  Senate  on  the  7th  December,  1885,  which 
placed  his  name  on  the  Board  of  Regents  as  acting  Vice-President  of 
the  United  States. 

He  also  announced  the  appointment  by  the  Vice-President  (Hon. 
Thomas  A.  Hendricks),  on  the  23d  of  March,  1885,  of  Hon.  Shelby  M. 
Cullom,  of  Illinois,  vice  Hon.  N.  P.  Hill,  whose  term  as  a  Senator  had 
expired. 

The  Chancellor  announced  the  re-appointment  as  Regents,  by  joint 
resolution  of  Congress,  December  26,  1885,  of  Dr.  J.  Maclean,  Dr.  A. 
Gray,  and  Dr.  H.  Copp6e,  whose  terms  had  expired,  and  the  appoint- 
ment of  General  M.  C.  Meigs,  mc§  General  Sherman,  whose  term  had 
expired,  and  who  was  no  longer  a  citizen  of  Washington. 

He  also  announced  the  appointment  by  the  Speaker  of  the  House  of 
Representatives  (Hon.  J.  G.  Carlisle),  on  the  12th  January,1886;  of  Hon. 
O.  R.  Singleton,  Hon.  W.  L.  Wilson,  and  Hon.  W.  W.  Phelps,  as 
Regents  for  the  term  of  the  Forty-ninth  Congress. 

The  Secretary  stated,  in  accordance  with  the  rules  of  the  Board  dur- 
ing its  recess,  the  remaining  members  of  the  Executive  Coilimittee  had 
filled  the  vacancy  occasioned  by  the  expiration  of  the  term  of  service  as 
a  Regent  of  General  Sherman,  by  the  appointment,  in  June,  1885,  of  Dr. 
Copp^e. 

On  motion  of  Mr.  Singleton,  it  was— 

Ee9olved^  That  Dr.  Henry  Oopp^e  be  elected  to  fill  the  vacancy  in  the 
Bxecutive  Committee. 
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XII  JOURNAL   OF   PROCEEDINGS. 

The  following  letter  was  read  : 

Princeton,  N.  J.,  January  9, 1886. 
To  the  Chancellor  and  Board  of  Regents  of  the  Smithsonian  Institution : 

Gentlemen  :  The  undersigned,  having  been  for  seventeen  years  a 
member  of  the  Executive  Committee,  most  respectfully  requests  of  you 
the  favor  to  be  released  from  further  service  on  this  committee. 

He  makes  this  request  with  the  less  reluctance,  as  he  is  confident 
that  his  place  upon  the  committee  can  be  readily  supplied. 
With  the  highest  respect,  yours, 

John  Maclean. 

On  motion  of  Mr.  Singleton,  it  was — 

Resolved,  That  the  resignation  of  Dr.  Maclean  from  the  Executive 
Committee  be  accepted,  and  that  General  Montgomery  C.  Meigs  be 
elected  to  fill  the  vacancy. 

On  motion  of  Dr.  Gray,  it  was— 

Resolved^  That  Dr.  James  C.  Welling  be,  and  he  hereby  is,  appointed 
chairman  of  the  Executive  Committee. 

Dr.  Welling  presented  the  report  of  the  Executive  Committee  for  the 
six  mouths  ending  30th  June,  1885,  which  was  read. 

L  n  motion  of  Dr.  Gray,  it  was — 

Resolved,  That  the  report  of  the  Executive  Committee  be  accepted. 

The  Secretary  presented  his  report  of  the  operations  and  condition 
of  the  Institution  for  the  six  months  ending  30th  June,  1885,  which,  in 
accordance  with  the  instructions  of  the  Board  at  its  last  meeting,  had 
been  printed  and  distributed  to  the  Begents. 

On  motion,  it  was — 

Resolved,  That  the  report  of  the  Secretary  be  received. 

The  Secretary  presented  an  exhibit  of  the  finances  of  the  Institution 
for  the  year  1885,  showing  the  receipts  to  have  been  $67,560.84,  the 
expenditures  $45,102.77,  leaving  a  balance  on  the  1st  of  January,  1886, 
of  $22,458.07. 

Dr.  Welling  stated  that  it  was  the  understanding  of  the  EAcutive 
Committee  that  the  Board  required  hereafter  an  annual  report  for  the 
fiscal  year  terminating  on  the  30th  of  June  of  each  year,  and  that  while 
it  had  carefully  examined  all  the  accounts  of  the  Institution  to  the  be- 
ginning of  the  year  1886  and  had  verified  the  statement  exhibited  by 
the  Secretary,  it  was  not  considered  that  a  further  report  was  called  for 
at  the  present  time. 

The  following  letter  was  read: 

Washington,  D.  C,  September  1, 1885. 
Prof.  Spenobe  F.  Baird, 

Secretary  Smithsonian  Institution : 
Dear  Sib:  I  am  desirous  of  placing  at  least  a  portion  of  my  prop- 
erty, essentially  all  which  is  an  inheritance  from  my  father,  in  a  posi- 
tion in  which  it  may  be  of  permanent  service  for  the  advancement  of 
knowledge.  I  have  always  devoted  so  much  of  it  as  I  did  not  need  for 
my  maintenance  and  education  to  that  purpose.    It  occurs  to  me  that  if 
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I  could  make  an  arrangement  with  the  Smithsonian  Institution  by  which 
I  might  not  sacrifice  my  own  needs  while  living  and  my  duty  to  my  wife 
or  to  my  children  (if  I  should  have  any),  after  my  death,  I  might  ac- 
complish the  end  which  I  desire.  I  throw  out  the  following  as  a  sketch 
of  what  I  think  might  be  feasible:  As  the  Institution  receives,  and  I  sup- 
pose will  always  receive,  6  per  cent,  for  its  investments  with  the  Govern- 
ment, I  might  transfer  to  it  a  sum  of  money  for  which  I  should  receive 
an  income  of  say  5  per  cent,  during  my  life  and  tbe  life  of  my  wife,  or 
until  my  children  (if  I  had  any)  arrived  at  an  age  such  that  they  might 
provide  for  themselves.  The  other  1  per  cent,  would  accrue  to  the 
Institution  in  the  mean  time,  and  the  whole  eventually,  as  compensa- 
tion for  the  making  of  this  arrangement.  Whether  that  should  be 
devoted  to  a  specific  object  or  to  the  general  purposes  of  the  Institution 
might  be  a  matter  for  further  consideration. 
Respectfully, 

B.  PiOKMAN  Mann. 

The  Chancellor  and  several  of  the  Eegents  having  expressed  tbeir 
opinion  that  such  a  proposition  could  not  be  accepted  by  the  Institu- 
tion, on  motion  of  Mr.  Wilson  the  communication  was  referred  to  the 
Executive  Committee. 

The  Secretary  presented  a  statement  relative  to  the  bequest  of  the 
late  Eev.  Alex.  G.  Mercer,  of  Newport,  E.  I. 

This  gentleman  died  on  the  3d  November,  1882,  and  left  property  to 
the  amount  of  about  a  million  dollars.  After  the  decease  of  certain 
beneficiaries  the  property  is  to  be  divided  into  three  parts,  of  which 
one  part  is  to  be  administered  by  a  board  consisting  of  the  President 
of  Harvard  University,  the  President  of  Yale  College,  and  the  Secre- 
tary of  the  Smithsonian  Institution,  together  with  three  other  individ- 
uals mentioned  in  the  will,  or  their  survivors,  ^Ho  establish  scholarships 
or  foundations  in  such  colleges  as  they  may  select,  for  the  benefit  of 
such  poor  students  as  have  passed  through  some  of  the  public  schools 
with  the  best  reputation  for  character  and  ability." 

The  Chancellor  presented  a  letter  from  the  family  of  the  late  Pro- 
fessor Henry  relative  to  the  publication  of  his  scientific  writings. 

On  motion  of  Dr.  Porter,  the  communication  was  referred  to  Dr.  Gray 
and  the  Executive  Committee. 

Dr.  Gray  called  attention  to  the  fact  that  provision  had  not  yet  been 
made  for  the  estimates  and  appropriations  for  the  ensuing  year. 

On  motion  of  Dr.  Welling,  it  was — 

Besolvedj  That  the  income  of  the  Institution  for  the  six  months  end- 
ing 30th  June,  1886,  and  for  the  twelve  months  ending  30th  June,  1S87, 
be  expended  by  the  Secretary,  with  full  discretion  as  to  the  items,  @ab^ 
ject  to  the  approval  of  the  Executive  Committee. 

On  motion,  the  Board  adjourned  sine  die. 
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REPORT  OF  THE  EXECUTIVE  COMMIHEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


The  Execotive  Committee  of  the  Board  of  Regents  of  the  Smithsonian 
lostitation  respectfully  submits  the  following  report  in  relation  to  the 
funds  of  the  Institution,  the  appropriations  by  Congress  for  the  National 
Museum  and  other  purposes,  and  the  receipts  and  expenditures  for  the 
Institution  and  the  Museum,  for  the  year  ending  June  30, 1886. 

ConditUn  of  the  fund  July  1, 1886. 

The  amount  of  the  bequest  of  James  Smithson  deposited  in  the  Treas- 
ury of  the  United  States,  according  to  'the  act  of  Congress  of  August 
10, 1846,  was  $515,169.  To  this  was  added,  by  autherity  of  Congress, 
act  of  February  8, 1867,  the  residuary  legacy  of  Smithson  and  savings 
from  annual  income  and  other  sources,  $134,831.  To  this  $1,000  was 
added  by  a  bequest  of  James  Hamilton,  $500  by  a^bequest  of  Simeon 
Habel,  and  $51,500  as  the  proceeds  of  the  sale  of  Virginia  bonds  owned 
by  the  Institution,  making,  in  all,  as  the  permanent  Smithson  fund  in 
the  United  States  Treasury,  $703,000. 

Statement  of  the  receipts  and  expenditures  of  the  Smithsonian  Institution^ 
July  1, 1885,  to  June  30,  1886. 

RECEIPTS. 

Cash  ori  haod  July  1,  1885 $23,746.82 

Intore6t  on  the  faDd,  July  1, 1885,  to  Jaly  1,  1886 42, 180.00 

165,926.82 

EXFENDITURBS. 

Building : 

Bepmirs  and  improvements $1,526.83 

FoTDitnre  and  fixtures 1,847.73 

3,374.56 

General  expenaee : 

Meetings  of  the  Board 287.50 

Postage  andtelegraph 280.06 

Stationery 433.20 

General  printing,  blanks,  etc 267.84 

Incidentals,  gas,  etc 475.28 

Books,  periodicals,  and  binding 1,174.09 

Salaiiea— Secretary,  clerks,  and  labor 19, 310. 33 

22.228.30 

Publications  and  researches: 

Smithsonian  Contributions  to  Knowledge 2, 378. 03 

Smithsonian  Miscellaneous  Collections 5, 260. 86 

Smithsonian  Annual  Report 3,971.47 

Explorations 1,724.52 

Apparatus 199. 11 

13,533.99 
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Ezchanges : 
Literary  and  sdentifio  oxolianges  (ia  addition  to  $10,000  ap- 
propriated by  Congress) $2,005.80 

Total  expenditures $41,142.65 

Cash  on  hand  July  1,  1886 24,784.17 

The  Institatioii  has  received  from  individuals  certain  funds  for  con- 
ducting special  researches  or  making  collections,  namely : 

From  M.  K.  Jesup,  of  New  York,  for  collection  of  fish  casts. ..        $727. 00 

Of  which  haye.been  expended $712.71 

For  collection  of  bailding  stones „ 2,500.00 

Of  which  have  been  expended 2,427.08 

3,227.00      3,139.79 

Leaving  balance,  July  1, 1886 87.21 

From  Jed.  Hotchldss,  of  Virginia,  fer  special  research  on  coke 150. 00 

Of  which  hare  been  expended 1 112.72 

Leaving  balance  July  1, 1886 37.28 

REPAYMENTS. 

The  Institution,  ai^in  former  years,  has  made  temporary  advances  for 
the  payment  of  freight  on  Government  collections,  etc.,  the  repayments 
of  which,  together  with  the  amount  received  from  sales  of  the  publica- 
tions of  the  iBstitution,  etc.,  have  been  deducted  from  the  several  items 
of  the  foregoing  expenditures,  as  follows : 

From  cost  of  books $3.45 

From  exchanges 4,090.68 

From  explorations  and  researches 907.57 

Frem  furniture 4.16 

From  general  printing .90 

From  incidentals 140.90 

From  postage  and  telegraph 48.54 

$5,196.20 

From  sales  of  publications : 

Contributions  to  Knowledge 177.90 

Miscellaneous  Collections 349.64 

Reports 14.92 

542.46 

5, 73a  66 

Exhibit  of  the  condition  of  the  appropriations  by  Congress  for  the  Smith- 
sonian Institution  and  National  Museum^  July  1,  1886. 


Smithsonian  Institution. 

Balances 
July  1, 1885. 

Appropria- 
tion for 
1885-'86. 

Expended 

to  June  30, 

1886. 

Balances, 

International  exchanges,  1886 ...... 

$10,000.00 

$10,000.00 

1,358.82 

39,130.87 

Ethnological  researches,  1885  

Ethnological  researches^  1886...... 

$1,358.92 

40,000.00 

$669.13 
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Ad  appropriation  of  $40,000  was  made  by  Congress  for  the  fiscal  year 
ending  30th  Jane,  1886,  for  the  prosecution  of  ethnological  researches 
under  the  direction  of  the  Secretary  of  the  Smithsonian  Institution. 
The  actual  conduct  of  these  investigations  has  been  placed  by  the  Sec- 
retary in  the  hands  of  Maj.  J.  W.  Powell,  Director  of  the  Geological 
Survey.  The  abstracts  of  expenditures  and  balance  sheets  have  been 
exhibited  to  us ;  the  vouchers  for  the  expenditures  are,  however,  trans- 
mitted, after  approval  by  Professor  Baird,  to  the  accounting  officers  of 
the  Treasury  Department  for  settlement. 

The  balance  available  to  meet  outstanding  liabilities  on  the  1st  of 
July,  1886,  as  reported  by  the  official  disbursing  agent,  is  $869.13. 


National  Musenin. 


Preserration  of  collections,  1885 

Pieaervation  of  collectionB,  1885-*86. 

Preserration  of  collections,  1686 

Annory  building,  1885 

Armory  banding,  1886 

FnrnitnTe  and  ftxtores,  1885 

Farnitnre  and  fixtoies,  1886 

New  bailding,  aidewalk,  1885 


Balances 
July  1, 1885. 


$4,855.56 


8.25 
'1*786*40' 

'i,'666."66' 


Appropria- 
tion for 
1885-'86. 


$7,500.00 
104,000.00 


2,500.00 

"4Q,"666'66' 


Expended 

to  June  30, 

1886. 


$4,853.56 

7,446.12 

102,158.39 


2,265.46 

1,7«6.24 

35,967.16 

898.62 


Balances 
July  1, 

1886. 


$2.00 

53.88 

1,841.61 

8.25 

214.54 

.16 

4,012.84 

101.38 


EBOAPITULATION. 

The  total  amount  of  the  funds  administered  by  the  Institution  during 
the  year  ending  30th  of  June,  1886,  appears  from  the  foregoing  state- 
ments and  the  account-books  to  have  been  as  follows : 

Smithsonian  Institution. 

From  interest  on  the  Smithson  fund $42,180.00 

From  balance  of  last^oar 23,746.82 

$65,926.82 

FromM.  K.  Jesupfor  ctUections 3,227.00 

From  J.  Hotchkiss  for  research 150.00 

From  repayments  for  freight,  exploration,  etc 5,196.20 

From  sales  of  Smithsonian  publications 542.46 

APPBOPRIATIONS  COMMITTED  BT  CONQRESS  TO  THE  CARE  OF  THE  INSTI- 
TUTION FOE  THE  TEAR  1886,   AND  BALANCES  FOR  1885. 

International  exchanges 10,000.00 

Ethnological  researches 41,358.92 

Preserration  of  collections 116,355.56 

Preserration  of  coUections,  Armory 2,508.25 

Famitare  and  fixtures 41,786.40 

Museum  buUding,  sidewalk •. 1,000.00 

287,651.61 
H.  Mis.  170 II 
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The  committee  has  examined  the  vouchers  for  payments  made  from 
the  Smithson  income  during  the  year  ending  30th  Juno,  1886,  all  of 
which  bear  the  approval  of  the  Secretary  of  the  Institution,  and  .a  cer- 
tificate that  the  materials  and  services  charged  were  applied  to  the  pur- 
poses of  the  Institution. 

The  committee  has  also  examined  the  accounts  of  the  National  Mu- 
seum, and  find  that  the  balances  above  given  correspond  with  the  cer- 
tificates of  the  disbursing  officers  of  the  Interior  and  Treasury  Depart- 
ments. 

The  quarterly  accounts-current,  the  vouchers,  and  journals  have  been 
examined  and  found  correct. 
Bespectfully  submitted. 

James  C.  Welling, 
Henby  Copp]£e, 
M.  0.  Meigs, 

Executive  Commiltee. 
Washington,  December  3, 1886. 


Digitized  by  VjOOQ IC 


REPORT  OF  PROFESSOR  BAIRD. 

SECBETABY  OF  THE  SMITHSONIAN  INSTITUTION: 

For  the  yeaY  ending  June  30, 1886. 


To  the  Board  of  Regents  of  the  Smithsonian  Institution : 

Gentlemen  :  I  have  the  honor  to  present  herewith  the  report  of  the 
operations  and  condition  of  the  Smithsonian  Institution  for  the  year 
1885-^86.  In  accordance  with  the  resolutions  adopted  by  the  Board  at 
its  meeting  held  January  21, 1885,  that  the  fiscal  year  of  the  Institution 
shall  hereafter  terminate  on  the  30th  day  of  June  in  each  year,  and  the 
annual  report  of  the  Secretary  shall  hereafter  be  prepared,  printed, 
and  sent  to  each  member  of  the  Board  on  or  before  the  1st  day  of  De- 
cember in  each  year,  the  present  report  covers  the  period  from  July  1, 
1885,  to  the  close  of  June,  1886. 

As  heretofore,  this  report  includes,  in  addition  to  the  account  of  the 
operations  of  the  Institution  itself,  a  summary  of  the  work  performed 
by  the  branches  of  the  public  service  placed  by  Congress  under  its 
charge^  namely,  the  National  Museum  and  the  Bureau  of  Ethnology. 
To  this  will  be  added  a  sketch  of  the  work  of  the  United  States  Fish 
Commission,  which  is  also  under  my  charge,  and  of  that  of  the  United 
States  Geological  Survey  (kindly  furnished  by  its  Director),  which,  al- 
though entirely  independent  of  the  Smithsonian  Institution,  is  yet  in 
close  relation  with  it  by  reason  of  its  field  of  exploration,  and  especially 
through  the  valuable  accessions  of  material  furnished  by  it  to  the  Na- 
tional Museum. 

THE  SMITHSONIAN  INSTITUTION. 

INTBODUOTOBY. 

No  event  of  special  importance  has  occurred  during  the  year,  the 
usual  operations  of  the  Institution  having  been  steadily  carried  on,  but 
with  a  marked  increase  in  routine  work.  The  system  of  international 
exchanges  formerly  conducted  with  only  two  assistants  has  lately  re- 
quired the  constant  labor  of  nine  and  at  times  of  several  more  em- 
ployes.   The  correspondence  which  at  one  time  was  carried  on  by  the 
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Secretary  and  one  clerk  now  occupies  a  gi*eat  part  of  the  time  of  five 
persons.  The  accounts  in  like  manner  have  gradually  demanded  more 
attention,  as  have  all  the  other  departments  of  work. 

THE  BOARD  OF  REGENTS. 

Senator  George  F.  Edmunds  having  ceased  to  be  President  jpro  tern- 
pore  of  the  United  States  Senate,  Hon.  John  Sherman  was  elected  on  the 
7th  December,  1885,  to  that  office,  and  in  accordance  with  the  precedents 
established,  was  placed  on  the  list  of  Eegents  as  Acting  Vice-Presi- 
dent. 

On  the  26th  of  December,  1885,  a  joint  resolution  of  Congress  was  ap- 
proved by  the  President  of  the  United  States  re-electing  as  Eegents  for 
six  years,  Dr.  John  Maclean,  of  Princeton,  N.  J.,  Dr.  Asa  Gray,  of  Cam- 
bridge, Mass.,  and  Dr.  Henry  Copp^e,  of  Bethlehem,  Pa.  The  same 
resolution  elected  General  Montgomery  C.  Meigs,  of  Washington,  D. 
C,  in  place  of  General  William  T.  Sherman,  whose  term  had  expired,  and 
who  was  no  longer  eligible  as  a  Begent  from  Washington  on  account  of 
his  change  of  residence  to  Saint  Louis,  Mo. 

The  vacancy  in  the  Executive  Committee,  occasioned  by  the  expira- 
tion of  General  Sherman's  term,  was  filled  by  resolution  of  the  Kegents 
on  the  13th  of  January,  1886,  by  the  election  of  Dr.  H.  Copp6e;  and 
Dr.  Maclean  having  resigned  from  his  place  on  the  committee,  the  Ee- 
gents at  the  same  meeting  elected  General  Meigs  to  fill  the  vacancy. 

Dr.  James  C.  Welling  was  made  chairman  of  the  Executive  Com- 
mittee. 

On  the  12th  of  January,  1886,  the  Speaker  of  the  House,  Hon.  J.  G. 
Carlisle,  re-appointed  as  Eegents,  Hon.  Otho  E.  Singleton,  of  Mississippi, 
Hon.  William  L.  Wilson,  of  West  Virginia,  and  Hon.  William  Walter 
Phelps,  of  Few  Jersey. 

Portraits  of  the  Regents. — Efforts  have  been  made  during  the  year  to 
complete  the  collection  of  likenesses  of  all  who  have  served  as  its  Ee- 
gents, and  there  have  been  added  to  the  collection  a  crayon  portrait  of 
Prof.  Alex.  D.  Bache,  by  H.  Ulke,  a  fine  lithograph  of  Hon.  John  W. 
Maury,  formerly  mayor  of  the  city  of  Washington,  and  a  photograph  of 
Hon.  Walter  Lenox,  also  mayor  of  Washington. 

We  still  desire  likenesses  of  the  following  Eegents : 

Hon.  G.  E.  Badger,  of  North  Carolina,  1856-1863 ;  Hon.  E.  M.  Chart- 
ton,  of  Georgia,  1852-1853 ;  Hon.  W.  F.  Colcock,  of  Georgia,  1850-1853 . 
Hon.  Shelby  M.  Cullom,  of  Illinois,  1885-1886;  Hon.  D.  Davis,  of  Illi- 
nois,  1881-1883;  Hon.  Garret  Davis,  of  Kentucky,  1863-1872;  Hon. 
Henry  W.  Davis,  of  Maryland,  1863-1865;  Hon.  Gideon  Hawley,  of 
New  York,  1846-1855 ;  Hon.  William  I.  Hough,  of  New  York,  1816- 
1817 ;  Hon.  George  P.  Marsh,  of  Vermont,  1847-1849;  Hon.  Benjamin 
Stanton,  of  Ohio,  1856-1861 ;  Hon.  David  Stuart,  ofMichigan,  1853- 
1855. 
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FINANCES. 

There  is  no  change  to  be  reported  in  the  financial  condition  of  the 
Instltation.  The  fund  remains  the  same,  viz,  $703,000,  permanently 
deposited  in  the  Treasury  of  the  United  States  according  to  the  acts 
of  Congress  of  August  10, 1846,  and  February  8, 1867. 

The  receipts  and  exi)enditures  for  the  year  ending  30th  June,  1886, 
are  as  follows : 

RECBIPTS. 

Cash  on  hand,  July  1, 1885 $23, 746  82 

Interest  received,  July  1, 1885,  to  July  1, 1886 . .     42,'180  00 

$65,926  82 

EXPENDITURES. 

Building,  furniture,  and  fixtures $3, 374  56 

General  expenses,  salaries,  &c 22, 228  30 

Publications  and  researches 13, 533  99 

Literary  and  scientific  exchanges 2, 005  80 

Total  expenditure 41,142  65 

Balance,  cash  on  hand $24,  784  17 

This  balance  will  be  required  for  the  current  operations  of  the  Insti- 
tution for  the  ensuing  six  months.  . 

The  necessity  for  compliance  with  the  usual  requirements  of  Govern- 
ment service  does  not  exist  in  the  operations  of  the  Institution,  for  the 
accounts  are  audited  only  by  its  executive  committee  and  all  expenditures 
are  controlled  by  the  Secretary.  It  has  been  deemed  proper,  however, 
to  throw  all  the  safeguards  possible  around  the  financial  operations,  so 
that  anything  like  defalcation  or  peculation  should  be  rendered  impos- 
sible* 

The  appropriations  made  by  Congress  for  the  Museum,  international 
exchanges,  &c.,  in  charge  of  the  Smithsonian  Institution  have  been 
disbursed  as  usual  by  officers  of  the  Interior  and  Treasury  Depart- 
ments, the  vouchers  receiving  examination  and  approval  of  the  prox>er 
Auditor  and  Comptroller.  A  full  account  of  the  expenditures  of  the 
Institution  is  given  in  the  report  of  the  Executive  Committee. 

buildhJgs. 

There  is  not  much  to  say  in  regard  to  the  subject  of  the  buildings  in 
charge  of  the  Smithsonian  Institution,  '^o  material  alterations  have 
taken  place  in  the  series,  consisting  of  the  Smithsonian  central  build- 
ing, the  National  Museum  building,  the  Armory  building,  the  Labor- 
atory building,  and  the  Annex  building.  The  last-mentioned  edifice 
was  constructed  for  the  purpose  of  making  up  the  exhibit  for  the  New 
Orleans  Exposition,  and  has  been  necessarily  continued  in  use  in  the^ 
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lack  of  other  accommodations  for  the  offices  housed  therein ;  especially 
that  of  th,e  chief  taxidermist  and  his  assistants;  the  chief  osteologist 
and  his  assistant;  and  other  persons  connected  with  the  work  of  pre- 
paring and  mounting  specimens;  and  the  preparators  of  the  Ethnolog- 
ical Bureau  charged  with  the  reproduction  of  miniature  models  of  the 
various  Pueblo  villages  in  Arizona  and  New  Mexico.  This  building  is 
also  used  for  the  storage  of  vast  numbers  of  collections,  including  hun- 
dreds of  tons  of  fossils  collected  by  the  United  States  Geological  Sur- 
vey. 

The  erection  of  a  building  for  the  accommodation  of  the  Library,  Mu- 
seum, and  Becords  of  the  Medical  Department  of  the  Army,  renders  it 
very  desirable  that  provision  should  be  made  elsewhere  for  the  service 
of  this  Annex  building,  as  it  is  extremely  combustible,  and  should  it 
take  fire,  with  the  wind  blowing  from  the  westward,  the  flames  would 
actually  come  in  contact  with  the  Army  Medical  Museum,  and  could  not 
fail  to  penetrate  the  windows  and  doors,  with  great  danger  to  its  con- 
tents. Unfortunately  such  is  the  present  crowded  condition  of  all  our 
receptacles,  that  it  is  impossible  to  find  quarters  elsewhere,  either  for 
the  offices  mentioned  or  for  the  collections. 

Some  years  ago,  the  Board  of  Begents  authorized  the  application  to 
Congress  for  an  appropriation  for  the  construction  of  a  second  Mu- 
seum building,  to  be  placed  on  the  west  side  of  the  Smithsonian  reserv- 
ation, and  to  correspond  with  the  present  building  on  the  east  side  - 
the  object  being  to  accommodate,  in  part  at  least,  the  enormous  accu- 
mulations of  valuable  material  partly  acquired  at  the  Centennial,  and 
in  part  obtained  at  the  New  Orleans  Exposition,  and  under  other  cir- 
cumstances. A  new  building  equal  in  size  to  the  present  one  would 
scarcely  furnish  the  accommodations  needed ;  and,  as  the  Government 
collections  are  increasing  year  by  year,  by  donations  of  foreign  govern- 
ments, &c.,  it  is  difficult  to  express  with  sufficient  force  the  necessity 
for  additional  quarters. 

The  National  Museum  building  was  erected  within  the  original  esti- 
mate, at  a  cost  of  $250,000.  It  would  be  impossible  at  the  present  time 
to  duplicate  this  building  at  that  figure,  and  as  special  provision  is  de- 
sired for  laboratories  and  offices,  and  to  give  suitable  quarters  to  the 
U.  S.  Geological  Survey  and  Ethnological  Bureau,  an  estimate  has  been 
made  of  the  sum  of  $250,000  for  the  purpose  of  constructing  one  wing 
and  pavilion  to  accommodate  the  collections,  leaving  the  remainder  to 
be  constructed  hereafter,  should  Congress  so  approve  it,  at  a  cost  of, 
perhaps,  an  additional  $250,000. 

An  estimate  has  been  presented  to  Congress  for  several  years,  with- 
out receiving  any  attention,  for  the  construction  of  a  fire-proof  build- 
ing for  the  accommodation  of  the  alcoholic  collections  of  fishes,  rep- 
tiles, &c.,  belonging  to  the  National  Museum. 

Within  a  few  years  past  the  principal  museums  of  Europe  have  been 
putting  up  such  buildings,  in  view  of  the  danger  of  destruction,  not 
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only  of  the  specimens  themselves^  bat  of  the  other  collections,  should 
fire  break  out  among  them.  The  new  Masenm  bailding  can,  however, 
be  so  arranged  as  to  famish  sach  accommodations  and  not  involve  any 
general  danger. 

In  this  same  connection  it  may  be  proper  to  state  that  strenaoas 
efforts  are  now  being  made,  and  with  apparent  prospect  of  saccess, 
looking  towards  an  exposition  in  1892 — ^the  foar  handredth  anniver- 
sary of  the  discovery  of  America  by  Colambas — of  a  complete  illas- 
tration  of  the  Kew  World  at  that  date,  and  of  its  progress  in  the  arts 
and  indastries  in  the  foar  handred  years  intervening.  The  collections 
of  the  National  Maseam  for  the  most  part  tend  towards  sach  a  dis- 
play, and  if  the  new  bailding  in  qaestion  were  at  oar  command  it 
woald  be  a  very  easy  matter  to  organize  and  arrange  it  with  this  ob- 
ject in  view,  withont  nnnecessary  labor  or  great  expense,  and  by  the 
date  mentioned,  as  the  resalt  of  the  carrent  work  of  the  Maseam, 
withoat  any  spasmodic  or  annsaal  effort. 

EXPLOBATIONS. 

There  is  not  so  mach  to  record  in  the  way  of  explorations  for  the 
year  1886  as  has  been  the  case  in  some  previoas  years,  dae  mainly  to 
the  fact  of  the  completion  of  work  in  many  of  the  districts,  and  of 
the  lack  of  sofQcient  means  to  inaagarate  new  enterprises  of  any 
magnitnde.  The  closing  and  withdrawal  from  the  oatposts  in  Alaska 
and  elsewhere  of  the  U.  S.  Signal  Service  stations,  have  also  cat  off 
a  large  field  of  labor,  many  of  the  most  important  explorations  hav- 
ing been  condacted  by  the  Smithsonian  Institation  in  co-operation 
with  that  establishment.  Confining  itself,  as  it  has  done  in  the  main, 
to  S'orth  America  as  a  field  of  research,  the  unknown  portion,  of 
coarse,  has  in  the  nearly  forty  years  of  effort  on  the  part  of  the  Insti- 
tution become  greatly  reduced.  It  is  quite  safe  to  say  that  to  no  es- 
tablishment or  agency  is  the  knowledge  of  the  geography,  ethnology, 
natural  history,  &c.,  of  the  continent  more  due  than  to  the  labors  of 
the  Smithsonian  Institution. 

Congress  having  directed  the  preparation  and  submission  to  it  an- 
nually of  a  separate  and  special  report  on  the  National  Museum,  a  fall 
statement  of  the  agencies  of  explorations  and  exchange  by  which  ac- 
cessions have  been  made  will  be  found  in  the  report  of  Mr.  G.  Brown 
Goode,  the  assistant  director,  and  therefore  a  briefer  mention  than 
usual  will  be  sufficient  for  the  present  occasion. 

Arctic  America. — The  last  collections  made  by  Mr.  L.  M.  Turner,  of 
the  TJ.  S.  Signal  Office,  at  TJngava  Bay,  in  Northern  Labrador,  have 
been  received,  and  he  is  now  busily  occupied  in  xyreparing  his  report  on 
the  region  visited.  It  is  safe  to  say  that  we  owe  more  to  Mr.  Turner  for 
our  knowledge  of  Northern  Labrador  than  to  any  other  explorer  or 
naturalist,  and  the  results  of  his  labor  will  be  found  tio  be  of  the  high- 
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^^t  interest.  Not  content  simply  with  making  collections  of  natoral 
history,  he  has  devoted  much  time  to  the  study  of  the  language  and 
manners  of  the  people,  and  bis  vocabularies  and  philological  records 
are  of  the  utmost  possible  interest  and  importance. 

Alaska. — One  of  the  most  productive  explorations  of  Alaska  for  some 
time  past  was  that  by  Mr.  Charles  H.  Townsend,  sent  out  by  the  U.  S. 
Fish  Commission  to  make  some  investigations  into  the  fur-seal  fish- 
eries on  the  Pribyloff  Islands,  where  he  arrived  in  June,  1885.  While 
there  he  accepted  an  invitation  from  Captain  Healy,  commander  of  the 
TJ.  S.  revenue  steamer  Cortrin,  to  accompany  that  vessel  on  its  more 
northern  voyage,  by  way  of  Saint  Michael's  and  oth^r  i>oint8y  and 
through  Bering's  Strait,  finally  entering  Hotham  Inlet  in  July. 
Here  the'  steamer  remained,  while  the  steam  launch,  commanded  by 
Lieutenant  Cantwell  and  accompanied  by  Mr.  Townsend,  went  on  to 
the  mouth  of  the  Kowak  and  up  the  liver  to  the  head  of  navigation,  a 
distance  of  about  350  miles.  Abundance  of  pine  fuel  was  found  all 
along  the  route  with  which  to  supply  the  boilers  of  the  launch. 

A  large  collection  of  fishes,  birds,  mammals,  and  plants,  with  inter- 
esting objects  of  ethnology,  was  secured  on  this  occasion.  Mr.  Town- 
send  states  that  Lieutenant  Cantwell  found  the  source  of  the  Kowak 
in  a  large  lake  among  the  mountains,  nearly  450  miles  from  the  sea — 
a  lake  swarming  with  lake  trout  of  the  same  species  as  that  in  the 
northern  parts  of  the  United  States  and  Canada.  To  the  surprise  of 
all,  the  region  was  found  to  be  well  wooded,  and  abounding  in  many 
kinds  of  fur-bearing  animals.  About  eighteen  species  of  fish  were 
secured. 

The  Corwin  was  rejoined  at  Kotzebue  Sound  on  September  1. 

Mr.  Townsend'sr  full  report  was  transmitted  to  Captain  Healy,  to  ac- 
company his  report  to  the  Secretary  of  the  Treasury,  of  the  cruise  of 
the  Corwin. 

By  authority  of  the  Treasury  Department,  and  with  the  kind  co- 
operation of  the  Alaska  Commercial  Company,  ever  ready  to  be  ex- 
tended in  the  interest  of  science,  Mr.  Townsend  obtained  five  complete 
sets  of  the  fur  seals,  in  all  stages  of  sex  and  age. 

Captain  Healy  has  continued,  on  his  own  account,  the  record  of  pre- 
vious years,  by  devoting  such  time  as  could  conveniently  be  expended 
in  his  northward  cruises,  to  the  gathering  of  collections  of  fishes,  &c., 
for  the  National  Museum,  all  of  which  have  come  duly  to  hand. 

Mr.  Henry  D.  Woolfe,  in  the  employ  of  the  Pacific  Steam  Whaling 
Company,  has  utilized  his  residence  at  Cajie  Lisbume,  in  gathering  col- 
lections in  ethnography  and  natural  history,  and  has  transmitted  some 
very  acceptable  contributions  which  have  been  received,  leaving  others 
yet  to  come  to  hand. 

Mr.  J.  W.  Johnson,  United  States  signal  observer  at  Nushagak,  on 
Bristol  Bay,  in  continuation  of  the  highly  valued  labors  of  Mr.  0.  L. 
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McKay,  has  supplied  much  that  was  desirable  in  the  way  of  bird- 
skins,  Eskimo  clothing,  stone  relics,  &c.  By  the  withdrawal  of  most  of 
the  signal  stations  from  Alaska,  Mr.  Johnson  has  been  transferred  to 
Port  Huron,  Mich.,  although  it  is  expected  that  contributions  will  still 
be  received  from  the  station  through  the  kind  assistance  of  Mr.  Clark, 
the  resident  officer  of  the  Alaska  Commercial  Company. 

Mr.  Grebnitsky,  in  charge  of  the  Commander  Islands  off  the  coast  of 
Kamchatka,  whose  kind  assistance  to  Dr.  Stejneger,  during  his  stay 
in  that  region  has  been  gratefully  acknowledged,  has  continued  to 
make  quite  extended  transmissions  of  collections,  including  skeletons 
of  mammals,  alcoholic  preparations  of  mammals,  birds,  crustaceans,  ^ 
&C.,  which  ane  very  much  valued. 

From  Capt.  H.  E.  Nichols,  commander  of  the  U.  S.  S.  Fintaj  and  Dr. 
T.  H.  Streets,  surgeon  of  the  same  vessel,  stationed  at  Sitka,  many  im- 
portant collections  in  natural  history  have  come  to  hand,  while  from 
Lieut.  T.  Dix  Bolles,  of  the  same  service,  have  been  received  a  number 
of  ethnological  objects  of  much  interest. 

Wdshington  Territory. — Mr.  James  G.  Swan,  the  veteran  correspond- 
ent of  the  Smithsonian  Institution  at  Puget  Sound,  has  continued  his 
investigations  and  contributions  through  the  year,  the  latter  including 
Dombers  of  articles  prepared  and  used  by  the  Indians  for  domestic 
purposes. 

Bocky  Mountain  Region. — A  large  collection  of  skins  and  eggs  of  birds 
was  received  from  Capt.  Charles  Bendire. 

As  explained  elsewhere,  this  gentleman  has  been  retired  from  actual 
service  in  the  Army,  after  the  proper  term  of  service,  at  his  own  request, 
and  is  now  devoting  himself  as  voluntary  curator  of  oology  to  the 
building  up  and  thorough  organization  of  the  collection  of  nests  and 
eggs  of  birds,  after  presenting  to  the  Museum  his  own  magnificent  cabi- 
net, perhaps  the  largest  in  the  United  States.  He  has  the  aid  of  all 
his  correspondents  towards  completing  the  series,  as  also  that  of  Dr.  J. 
C.  Merrill,  who  has  likewise  presented  his  entire  cabinet  of  eggs. 

Montana. — The  attention  of  the  Smithsonian  Institution  has  been 
called  very  impressively  to  the  impending  extinction  of  the  buffalo,  and 
to  the  fact  that  the  localities  which,  a  few  years  ago,  abounded  in  these 
animals  are  now  almost  without  them.  Indeed,  the  reduction  in  num- 
ber has  been  so  rapid  as  to  render  it  probable  that  it  is  a  question  of 
months  rather  than  of  years  before  they  become  extinct. 

Bealizing  the  fact  that  neither  the  National  Museum  nor  the  other 
museums  of  the  country  possess  well-prepared  specimens  of  the  buffalo, 
and,  desirous  of  securing  a  series  before  it  is  too  late,  the  Institution 
determined  to  send  its  chief  taxidermist,  Mr.  "William  T.  Hornaday, 
with  a  party  of  assistants,  to  localities  where  the  buffalo  were  still  sup- 
posed to  occur  in  small  numbers,  with  the  view  of  securing  enough  for 
the  purposes  in  question. 
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By  tlie  courteous  aid  of  the  Secretary  of  War  and  of  the  Adjutant- 
General,  instructions  were  given  to  the  commanders  of  military  posts  at 
Fort  Keogh  and  Fort  Maginnis,  Mont.,  and  Fort  McKinney,  Wyo.,  to 
render  Mr.  Hornaday  all  the  aid  in  their  power  towards  his  laudable 
object^  and  the  expedition  left  in  June  for  the  field  of  operations. 
Although  a  number  of  skeletons  and  skulls  were  found  on  the  plains, 
it  was  with  great  difficulty  that  one  buflfalo  bull  was  killed ;  this  proving 
to  be  in  a  condition  scarcely  fit  for  mounting,  the  party  reluctantly 
returned  to  Washington  with  the  intention  of  starting  again  in  the 
autumn  when  the  chances  would  be  somewhat  better. 

A  number  of  good  skins  of  antelopes,  mammals,  and  birds  were  ob- 
tained by  tlie  party. 

California. — A  considerable  amount  of  work  has  been  done  in  Cali- 
fornia, especially  by  Lieut.  P.  H.  Eay,  U.  S.  Army,  formerly  in  charge 
of  the  Point  Barrow  expedition.  This  officer,  with  a  thorough  knowl- 
edge of  what  is  desired,  made  an  extremely  valuable  collection,  illus- 
trating the  manners  and  customs  of  the  Hoopa  Indians,  of  whom  he  had 
charge,  and  his  contribution  is  one  of  the  most  interesting  yet  made  to 
the  galleries  of  the  National  Museum. 

A  somewhat  similar  collection,  though  not  so  extensive,  was  made  by 
Mr.  Loren  W.  Green,  of  the  fish-hatching  station  at  Baird,  Cal.  This 
includes  especially  a  number  of  Indian  bows  and  arrows,  &c.,  with  the 
apparatus  used  in  constructing  them,  including  a  full  set  of  implements 
for  making  stone  arrow  points. 

Mr.  Townsend,  whose  explorations  in  Alaska  have  been  referred  to, 
also  made  extensive  explorations  on  the  coast  of  California,  especially 
at  Humboldt  Bay,  in  the  northern  part  of  the  State.  He  obtained  val- 
uable statistics  in  regard  to  the  fisheries  of  that  region,  and  made  many 
important  collections  for  the  National  Museum.  He  then  proceeded 
south  ward  to  the  whaling  stations  along  the  southern  coast  of  the  State, 
with  special  reference  to  the  Ciilifornia  gray- whale  fisheries.  He  found 
that  so  far  from  approaching  extermination  this  species  is  re-establish- 
ing itself,  and  is  becoming  quite  abundant  in  the  lagoons  of  Lower  Cal- 
ifornia. 

Arizona. — A  large  collection  in  ethnology  was  made  by  Dr.  Palmer 
in  this  Territory  in  continuation  of  previous  operations. 

Extensive  collections  in  addition  to  former  gatherings  were  made, 
partly  in  Arizona  and  partly  in  New  Mexico,  by  Mr.  E.  W.  Nelson. 
These  including  very  fine  pottery  of  a  somewhat  novel  type  obtained 
£rom  the  graves,  as  also  a  number  of  interesting  specimens  of  mammals, 
birds,  &c. 

New  Mexico. — ^Very  interesting  contributions  in  zoology,  &c.,  have 
been  received  from  Dr.  B.  W.  Shufeldt,  since  his  detail  as  medical  officer 
at  Fort  Wingate;  his  labors  as  a  collector  being  supplemented  by  his 
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ttioroagh  accomplishment  as  a  naturalist  and  investigator.  The  resalt 
has  been  to  furnish  to  the  Institution  much  information  of  great  inter- 
est in  connection  with  the  region  in  question. 

The  researches  of  the  Ethnological  Bureau  conducted  in  the  region 
of  Arizona  and  New  Mexico,  have  been  made  principally  by  Col.  James 
Stevenson  and  the  Messrs.  Mendeleff,  full  reference  to  which  will  be 
found  in  the  accompanying  report  of  the  Director  of  the  Bureau  of 
Ethnology.  The  explorations  of  the  mounds  throughout  the  country 
have  been  carried  on  under  the  direction  of  Prof.  Thomas. 

Mr.  E.  W.  Nelson  has  also  contributed  many  interesting  specimens, 
both  of  zoology  and  of  ethnology,  gathered  in  New  Mexico. 

From  Mr.  Thomas  Keam,  of  Ream's  OaOon,  a  very  hearty  co-worker 
of  the  Ethnological  Bureau  and  of  the  U.  S.  Geological  Survey,  large 
collections  have  been  received  on  deposit,  which  add  materially  to  the 
value  of  the  present  ethnological  display. 

No  explorations  of  any  special  magnitude  have  been  made  in  the  older 
parts  of  the  United  States,  with  the  exception  of  what  has  been  prose- 
cuted in  the  line  of  geology  and  palaeontology  by  the  TJ.  S.  Geological 
Survey.  Many  thousands,  however,  of  specimens  have  been  gathered 
by  the  Survey  in  Florida,  Alabama,  Texas,  and  elsewhere,  which  will 
be  dwelt  upon  hereafter. 

Atlantic  coast  of  the  United  States. — As  in  previous  years,  the  TJ.  S. 
Fish  Commission  has  been  the  principal  contributor  from  this  part  of 
the  coast  and  the  adjacent  high  seas,  and  the  continued  researches  of 
the  steamers  Albatross  and  Fish  Hawk  are  noteworthy  in  their  results. 

The  completion  of  the  schooner  Orampus^  for  the  service  of  the  TJ.  S. 
Fish  Commission,  will  doubtless  add  to  the  yield,  especially  as  this 
vessel  is  well  fitted  for  making  collections  of  all  kinds.  It  did  not, 
however,  get  fairly  into  commission  until  about  July  1. 

Mexico  and  Central  America. — For  a  number  of  years  past  the  Insti- 
tution has  had  a  much  valued  correspondence  with  Prof.  A.  Dugfes,  an 
eminent  Mexican  naturalist,  resident  at  Guanajuato,  and  especially  in- 
terested in  determining  accurately  the  animals  and  plants  of  his  neigh- 
borhood. This  gentleman  has,  for  a  long  time,  sent  to  the  Institution 
all  the  specimens  that  he  has  been  unable  to  identify,  with  permission 
to  the  Institution  to  retain  the  greater  part  of  them,  and  this  has  re- 
sulted in  adding  to  the  cabinet  many  specimens  of  great  rarity. 

From  Governor  A.  B.  Shepherd,  of  Batopilas,  collections  of  minerals 
have  been  received  j  also  from  Mr.  M.  E.  Wilkinson,  specimens  in  alco- 
hol of  mammals,  reptiles,  and  fishes. 

Some  ancient  pottery  has  been  supplied  by  Eev.  David  A.  Watkins, 
of  Guadalajara. 

George  F.  Gaumer,  formerly  United  States  consul  to  Yucatan,  now 
engaged  in  special  explorations  in  that  and  adjacent  regions,  has  con- 
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tributed  quite  a  number  of  species  of  birds,  many  of  them  new  to  the 
Institution. 

Scattering  collections  have  come  to  hand  from  varioas  points  in  Cen- 
tral America  and  the  West  Indies,  the  most  important  of  the  latter 
being  the  collection  of  fishes  made  by  the  Natural  History  Museum  of 
Kingston,  Jamaica,  and  sent  for  the  purpose  of  identification,  which 
work  was  promptly  done. 

Mr.  L.  Guesde,  of  Guadaloupe,  has  furnished  some  specimens  of  birds 
for  identification,  and  has  also  contributed  a  number  of  stone  imple- 
ments of  Carib  origin. 

Prof.  F.  Poey  has  continued  his  contributions  of  Cuban  fishes  in  alco* 
hoi ;  thus  adding  to  the  very  extensive  donations  already  made  by  him, 
principally  of  types  of  his  published  species. 

A  large  ethnological  collection  made  by  Dr.  Edward  Palmer,  in  the 
vicinity  of  Guadalajara,  is  especially  valuable  as  containing  illustra- 
tions of  the  entire  series  of  the  processes  of  making  the  celebrated 
earthenware  of  that  district. 

A  series  of  contributions  relating  to  the  natural  history,  ethnology, 
and  archaeology  of  Costa  Kica,  begun  many  years  ago  by  Mr.  Jos6  C. 
Zeledon,  and  continued  year  by  year,  has  been  sent  us  in  1886,  and  in 
eludes  many  rare  and  new  species  of  birds.  The  Institution  has  Seldom 
had  a  correspondent  and  collaborator  of  longer  continuance  in  bis  re- 
lationships, nor  any  one  furnishing  objects  of  greater  value;  and  it  is  to 
him — a  pupil  of  the  late  Dr.  von  Frantzius — that  we  owe  the  greater 
part  of  our  knowledge  of  the  natural  history  of  that  most  interesting  of 
countries. 

During  the  winter  the  U.  F.  Fish  Commission  steamer  Albatross  was 
engaged  in  prosecuting  hydrographic  researches  at  the  request  of  the 
Navy  Department,  and  incidentally  devoted  such  time  as  could  be 
spared  to  the  investigation  of  the  natural  history  of  the  Bahaman 
region.  Many  islands  were  visited,  and  their  land  fauna  investigated ; 
while  the  marine  objects  were  also  secured  by  means  of  the  dredge  and 
trawl.  As  a  result,  there  have  been  several  new  species  of  birds  added 
to  our  knowledge,  and  many  rare  fishes  collected.  Of  marine  inverte- 
brates, &c.,  large  gatherings  have  been  secured. 

Asia. — The  Institution  has  been  very  fortunate  in  having,  in  Japan 
and  Corea,  gentlemen  interested  in  the  TJ.  S.  National  Museum,  and, 
officially,  or  otherwise,  able  to  make  explorations  and  collections  in 
natural  history  and  ethnology ;  and  to  no  one  is  it  more  indebted  in  this 
connection  than  to  Mr.  P.  L.  Jouy,  formerly  an  employ^  of  the  National 
Museum.  This  gentleman  has  been  for  some  time  in  the  civil  service  of 
the  Corean  Government,  and  has  made  large  gatherings,  none  of  which 
have,  as  yet,  come  to  hand.  The  collections  actually  received  are  nine 
boxes,  obtained  by  Ensign  J.  B.  Bernadou,  U.  S.  Navy,  mainly  in 
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Coi'ea ;  indading  large  numbers  of  ethnological  objects  and  specimens 
in  alcohol  almost  entirely  new  to  the  Museum. 

A  very  important  collection  illustrating  the  life  history  of  the  Ja- 
panese has  been  received  from  the  department  of  education  of  Japan, 
and  is  suitably  displayed  in  one  of  the  main  halls  of  the  Museum,  where 
it  fills  a  case  of  about  60  feet  in  length,  and  attracts  much  interest. 

The  Japanese  series  is  rapidly  acquiring  a  distinguished  preeminence, 
and  every  year  becomes  more  and  more  complete. 

PUBLICATIONS. 

Of  the  different  classes  of  works  issued  by  the  Institution,  the  first 
place  is  naturally  assigned  to  the  quarto  "  Contributions  to  Knowledge." 

Second  in  order  are  the  octavo  "Miscellaneous  Collections,"  which, 
by  reason  of  their  various  sources,  form  the  most  voluminous  series 
The  classes  of  productions  going  to  swell  the  same  may  be  specified  as 
follows :  1st,  the  numerous  collections  of  physical,  statistical,  chemical, 
biological,  and  ethnological  researches  prosecuted  directly  by  the  Insti- 
tution itself  or  under  its  immediate  auspices ;  2d,  the  occasional  "Toner 
Lectures,'^  delivered  under  the  encouragement  of  the  fund  .established 
by  Dr.  Joseph  Toner,  but  ptiblished  by  this  Institution ;  3d,  the  special 
annual  reports  on  the  latest  advances  in  the  leading  departments  of 
science,  maintained  at  the  expense  of  the  Institution,  though  first  given 
to  the  public  through  the  medium  of  the  ofScial  annual  reports  of  the 
Regents.  These  are  all  issued  separately  in  pamphlet  form ;  and  proba- 
bly will  ultimately  be  collected  in  volumes,  each  devoted  to  its  partic- 
ular subject;  4th,  the  " proceedings''  of  various  societies  for  the  ad- 
vancement of  science,  stereotyped  and  published  by  the  Institution ; 
including  at  present  the  Bulletins  of  the  Philosophical  Society  of 
Washington,  the  Transactions  of  the  Anthropological  Society  of  Wash- 
ington, and  the  Proceedings  of  the  Biological  Society  of  Washington ; 
5th,  the  Bulletins,  Proceedings,  Circulars,  and  Instructions  of  the  U.  S. 
National  Museum,  published  primarily  under  the  direction  of  the  hon- 
orable Secretary  of  the  Interior,  but  reissued  by  the  Institution. 

The  third  series  comprises  the  annual  reports  of  the  Eegents  of  the 
Institution  to  Congress,  in  octavo  volumes. 

The  fourth  series  comprises  the  publications  of  the  Bureau  of  Ethnol- 
ogy, under  the  auspices  of  the  Smithsonian  Institution.  This  is  issued 
in  larger  or  imperial  octavo  volumes. 

Smithsonian  Contributions  to  Knowled{fe. — ^A  work  entitled  "Ee- 
searches  upon  the  venoms  of  Poisonous  Serpents,"  by  S.  Weir  Mitchell, 
M.  D.,  and  Edward  T.  Beichert,  M.  D.,  has  been  printed  during  the  past 
year,  and  will  soon  be  ready  for  distribution.  This  is  a  continuation 
of  the  investigations  on  this  important  subject  undertaken  by  Dr.  Mitch- 
ell some  twenty-five  years  ago,  and  published  by  the  Institution,  in 
the  same  series,  at  the  beginning  of  the  year  1861.    The  present  supple- 
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mentary  memoir  by  the  joint  authors  embraces  an  examination  into  the 
physical  and  chemical  characteristics  of  the  venoms  of  various  rattle- 
snakes {CrotaUdce)^  of  the  moccasin  {Andstrodon)^  and  also  of  the 
hooded  viper  {Cobra),  of  India;  the  re-actions  of  various  agents  on  the 
venom,  the  physiological  effects  of  the  venoms  on  serous  surfaces,  on 
the  nervous  system,  on  the  circulation,  on  respiration,  &c.,  and  the 
general  pathology  of  the  subject.  In  an  appendix  of  21  pages  is  given 
a  very  full  bibliography  of  the  literature  of  the  subject,  brought  down 
to  date.  The  work  forms  a  quarto  volume  of  x  +  186  pages,  illustrated 
by  4  figures  or  wood  cuts  in  the  text,  and  5  chromolithographic  plates. 

Smithsonian  Miscellaneous  Collections. — Of  this  series  there  are  already 
on  hand  published  articles  sufficient  to  form  a  number  of  volumes )  al- 
though such  formal  collection  and  issue  of  numbered  Volumes  has  been 
unavoidably  postponed  by  other  pressing  requirements,  fully  employ- 
ing the  available  funds  of  the  Institution.  The  new  publications  in 
this  series  during  the  past  year  have  been  as  follows : 

512.  "  List  of  Institutions  in  the  United  States  receiving  publications 
of  the  Smithsonian  Institution."  This  list  comprises  the  titles  of  1,838 
domestic  institutions,  not  including  a  considerable  number  of  libraries 
and  individuals  receiving  various  special  publications  irregularly.  The 
catalogue  forms  an  octavo  pamphlet  of  72  pages. 

514.  **  A  Catalogue  of  Scientific  and  Technical  Periodicals  (1665  to 
1882),  together  with  Chronological  Tables,  and  a  Check-List"  By 
Henry  Carrington  Bolton.  As  stated  by  the  compiler,  in  his  preface : 
*^  This  catalogue  is  intended  to  contain  the  principal  periodicals  of  every 
branch  of  pure  and  applied  science,  published  in  all  countries,  from  the 
rise  of  this  literature  to  the  close  of  the  year  1882."  What  are  known 
as  professional  journals  (those  relating  specially  to  theology,  law,  and 
medicine),  as  well  as  those  relating  to  music  and  the  fine  arts,  have 
been  omitted.  "  While  medicine  has  been  excluded,  anatomy,  physi- 
ology, and  veterinary  science,  being  related  to  zoology,  have  been  ad- 
mitted. With  a  few  exceptions,  serials  published  by  learned  societies 
have  been  omitted;  those  admitted  either  form  part  of  a  series  began 
or  ending  in  an  independent  periodical,  or  are  presumably  not  exclu. 
sively  devoted  to  the  proceedings  of  the  societies  by  which  they  are 
edited.  The  admission  of  society  publications  to  this  catalogue  would 
swell  the  volume  to  an  inconvenient  size;  and  has  been  rendered  unnec. 
essary  by  the  publication  of  the  ^  Catalogue  of  Scientific  Serials,^  by  Mr, 
8.  H.  Scudder."  This  very  complete  list  of  the  periodicals  indicated, 
numbering  over  6,000  titles,  is  arranged  alphabetically,  and  extends  to 
615  pages. 

The  catalogue  is  followed  by  91  pages  of  "  Chronological  Tables,"  in 
smaller  type,  arranged  in  columns  by  years,  giving  a  synchronal  con- 
spectus of  all  those  periodicals  having  any  considerable  number  of  vol- 
umes, and  showing  the  precise  number  of  the  volume  published  in  any 

Digitized  by  VjOUy  IC 


EXPORT   OP   THE   SECRETARY.  13 

given  year.  This  definite  correlation  of  date  and  volume  is  ofttimes  a 
matter  of  some  importance  to  those  not  having  access  to  the  volumes 
themselves.  To  this  succeeds  a  concise  index  of  subjects  (under  94 
heads,  alphabetically  arranged),  citing  the  classified  periodicals  simply 
by  their  number  in  the  general  catalogue. 

The  volume  concludes  with  a  "  Library  CheckList,"  of  54  pages,  in 
which,  following  the  number  belonging  to  a  periodical,  is  given  the 
hbrary  or  libraries  where  such  periodical  may  be  found  5  each  of  the 
127  principal  libraries  of  the  tJnited  States  and  Canada  being  desig- 
nated by  a  symbolic  abbreviation.  In  many  cases  the  number  indicat- 
iog  a  given  i)eriodical  is  followed  by  but  a  single  reference.  This  di- 
rectory to  the  locality,  where  possibly  a  rare  journal  may  be  consulted, 
IB  a  valuable  feature  of  the  catalogue,  and  efforts  will  be  made  to  add 
to  its  fullness  and  accuracy  in  future  editions.  The  whole  work  forms  an  . 
octavo  volume  of  x  +  773  pages,  and  is  one  highly  creditable  to  the 
zeal  and  industry  of  its  author;  who,  though  assisted  by  such  facilities 
and  means  of  communication  as  were  within  the  reach  of  the  Institu- 
tion, devoted  to  its  compilation  his  leisure  for  many  years,  without 
any  remuneration,  excepting  his  consciousness  of  performing  a  useful 
labor. 

650.  "The  Scientific  Writings  of  Joseph  Henry .'^  This  important 
work  is  now  entirely  stereotyped,  and  will  be  put  to  press  as  soon  as 
conveniently  may  be.  The  size  of  the  collection  (exceeding  1,000  pages) 
has  required  its  division  into  two  volumes.  Volume  I,  comprising  68 
papers  and  abstracts,  chronologically  arranged,  contains  535  pages,  in- 
cluding introductory  note  and  index,  and  is  illustrated  by  46  wood-cut 
figures.  Volume  II,  compnsing  25  papers  and  abstracts,  contains  559 
pages,  including  index,  and  is  illustrated  by  48  wood-cut  figures. 
In  order  not  to  separate  Professor  Henry's  Meteorological  Essays, 
published  successively  through  a  period  of  five  years  (1855-1859),  and 
extending  to  400  pages,  it  was  judged  expedient  to  so  far  interrupt  the 
chronological  order  otherwise  maintained,  as  to  parry  the  entire  series 
over  to  the  second  volume.  And  in  like  manner  it  became  necessary, 
in  order  to  secure  a  comparative  equalization  in  the  sizes  of  the  two 
volumes,  to  transfer  the  connected  series  of  researches  on  sound  in  re- 
lation to  fog-signaling  (published  during  the  four  y^ars  1874-1877)  back 
from  their  natural  place  to  the  end  of  the  first  volume.  Although  this 
dislocation  of  the  natural  or  historical  order  is  in  some  respects  to  be 
regretted,  it  yet  enables  the  reader  to  have  a  more  connected  view  of 
the  longer  series  of  papers,  without  the  inconvenience  of  alternate  refer- 
ence to  different  volumes. 

It  is  designed  to  have  printed  two  editions  of  the  work  5  one  in  royal 
octavo  size,  to  correspond  with  the  "  Memorial  Volume ''  issued  by  order 
of  Congress;  and  the  other  in  ordinary  octavo  size,  to  correspond  with 
the  **  Miscellaneous  Collections." 
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627.  "Price-List  of  Publications  of  the  Smithsonian  Institution.*^ 
This  list  includes  only  those  publications  on  hand,  down  to  July,  1885, 
which  can  be  furnished  to  Applicants,  and  gives  the  price  at  which  each 
is  held.  Many  of  the  earlier  publications  being  out  of  print,  these 
have  been  omittexl  from  the  list.  It  forms  an  octavo  pamphlet  of  27 
pages. 

628.  « Index  to  the  Literature  of  Uranium,  1789-1885.^  By  H.  Car- 
rington  Bolton.  This  is  one  of  a  series  of  bibliographies  especially 
directed  to  the  indexing  of  chemical  literature.  The  first  part  is  a 
chronological  list  of  memoirs  or  papers  published  on  the  subject,  with 
references  to  sotirces  of  publication ;  the  second  part  is  an  alphabetical 
list  of  authors  of  the  same^  and  the  third  part  is  a  subject-matter  index, 
comprising  the  various  treatments,  reactions,  characteristics,  sources, 
&c.,  of  uranium  and  its  compounds.  It  forms  an  octavo  pamphlet  of 
36  pages. 

629.  "Eeport  of  Prof.  Spencer  F.  Baird,  Secretary  of  the  Smithsonian 
Institution,  for  six  months  ending  June  30, 1885.''  In  consequence  of 
the  adoption  by  the  Eegents,  of  the  fiscal  year  instead  of  the  previous 
calendar  year,  this  report  embraces  the  period  of  only  half  a  year.  It 
forms  an  octavo  pamphlet  of  46  pages. 

630.  "  Transactions  of  the  Anthropological  Society  of  Washington, 
Vol.  Ill  (November  6,  1883-May  19,  1885).''  An  octavo  volume  of 
XX  ii  +  204  pages. 

632.  "An  Account  of  the  Progress  in  Geography  in  the  year  1885." 
By  J.  King  Goodrich.    8vo.    36  pp. 

633.  "An  Account  of  the  Progress  in  Chemistry  in  the  year  1885." 
(With  a  bibliography).    By  H.  Carrington  Bolton.    8vo.    50  pp. 

634.  "An  Account  of  the  Progress  in  Vulcanology  and  Seismology  in 
the  year  1885."  (With  a  bibliography.)  By  Charles  G.  Kockwood,  jr. 
8vo.    23  pp. 

635.  "  List  of  Foreign  Correspondents  of  the  Smithsonian  Institution." 
To  July,  1885.    By  George  H.  Boehmer.    8vo.    190  pp. 

636.  "Bulletin  of  the  Philosophical  Society  of  Washington.  Vol.  VIII. 
Containing  the  Minutes  of  the  Society  and  of  the  Mathematical  Section, 
for  the  year  1885  (January  3, 1885-December  19, 1885)."  Octavo  vol- 
ume of  xlvii  +  68  ppt 

638.  "An  Account  of  the  Progress  in  Physics  in  the  year  1885."  (With 
a  bibliography.)    By  George  P.  Barker.    8vo.    60  pp. 

639.  "An  Account  of  the  Progress  in  Mineralogy  in  the  year  1885." 
(With  a  bibliography.)    By  Edward  S.  Dana.    8vo.    26  pp. 

640.  "An  Account  of  the  Progress  in  Anthropology  in  the  year  1885." 
(With  a  bibliography.)    By  Otis  T.  Mason.    8vo.    50  pp. 

641.  "An  Account  of  the  Progress  in  Astronomy  in  the  year  1885." 
(With  a  bibliography.)    By  William  C.  Winlock.    8vo.    114  pp. 

642.  "  Record  of  North  American  Invertebrate  Palaeontology  for  the 
year  1885."    By  John  Belknap  Marcou.    This  forms  a  descriptive  bib- 

Digitized  by  VjOijy  IC 


KEPORT   OP   THE    SECRETARY.  15 

liography  of  the  subject  by  alphabetical  arrangement  of  the  writers. 
8vo.    47  pp, 

643.  **An  Account  of  the  Progress  in  Zoology  in  the  year  1885."  By 
Theodore  Gill.   8vo.    53  pp. 

644.  ^^  Obscrrations  on  Volcanic  Eruptions  and  Earthquakes  in  Ice- 
land, within  Historic  Times."  Translated  and  condensed  from  a  history 
by  Th.  Thoroddsen.    By  George  H.  Boehmer.    8vo.    47  pp. 

Bulletins  of  the  National  Museum. — ^This  series  and  that  of  the  Pro- 
ceedings, illustrating  the  material  of  the  U.  S.  Kational  Museum,  are 
issued  in  the  first  instance  under  the  authority  of  the  honorable  Secre- 
tary of  the  Interior,  as  prepared  by  the  Smithsonian  Institution. 

"Bulletin  TJ.  S.  Kational  Museum,  No.  23.  The  published  writings  of 
Isaac  Lea."  By  Newton  P.  Scudder.  This  is  the  second  of  a  proposed 
series  of  bibliographies  of  American  naturalists  who  have  contributed 
to  the  National  Museum.  The  great  value  of  such  bibliographies  is 
folly  appreciated  by  all  engaged  in  natural-history  studies  or  investi- 
gations. Dr.  Lea  has  for  more  than  half  a  century  contributed  to  vari- 
ous scientific  journals  the  result  of  his  extensive  mineralogical  and 
biological  researches;  commencing  with  an  account  of  local  minerals, 
published  in  the  Journal  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia, in  1818,  and  giving,  in  1876,  a  study  of  ^'Inclusions"  in  gems. 
Perhaps  his  most  important  labor  has  been  the  series  of  investigations 
in  the  land  and  fresh- water  mollusks,  and  especially  in  the  family  of 
the  UnionidcB :  the  earliest  of  which  was  published  in  the  Transactions 
of  the  American  Philosophical  Society,  in  1827.  Dr.  Lea  has  contrib- 
uted largely  of  his  collections  to  the  National  Museum,  and  at  the 
advanced  age  of  ninety-four  still  enjoys  good  health  and  complete  in- 
tellectual vigor. 

Of  the  present  Bulletin  the  first  53  pages  are  occupied  with  a  bio- 
graphic sketch  of  the  subject.  The  bibliography  proper  extends  to  171 
pages,  giving  in  full  the  titles  and  sources  of  279  memoirs  and  other 
publications  in  chronological  order.  The  compilation  concludes  with  a 
list  of  the  genera  and  species  discussed  and  described  by  Dr.  Lea,  which 
occupies  100  pages.  The  work  forms  an  octavo  volume  of  lix  +  278 
pages  (including  the  index),  and  is  illustrated  by  an  engraved  portrait 
of  Dr.  Lea. 

^^BuUetin  U.  S.  National  Museum,  No.  28.  A  Manual  of  American 
Land  Shells.''  By  W.  G.  Binney.  This  work  presents  an  enlarged  and 
revised  edition  of  the  "Land  and  Fresh- water  Shells  of  North  America:'' 
Part  I ;  by  W.  G.  Binney  and  T.  Bland ;  published  by  the  Smithsonian 
Institution  in  1869,  and  included  in  the  eighth  volume  of  the  Miscel- 
laneous Collections.  Mr.  Thomas  Bland,  Mr.  Binney's  former  coadjutor, 
is  no  longer  with  us,  having  died  August  20, 1885.  This  treatise,  as  a 
separate  volume,  has  been  for  some  time  out  of  print.  The  present 
work  has  been  entirely  re- written  and  re-arranged,  occupying  200  more 
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pages  than  the  earlier  work.  H  Sabseqaently  described  species  are 
added.  Fuller  attention  is  given  in  separate  chapters  to  the  subjects 
of  geographical  distribution,  organs  of  generation  Jaw  and  lingual  den- 
tition, and  classification.  In  the  descriptive  portion  of  the  work  the 
species  are  grouped  geographically  rather  than  systematically.''  The 
subject  is  treated  under  the  following  heads:  1st.  Habits  and  Proper- 
ties (9  pp.)  J  2d.  Geographical  Distribution  (24  pp.) ;  3d.  The  Generative 
apparatus  (2  pp.) ',  4th.  The  Jaw  and  Lingual  Membrane  (6  pp.) ;  5th. 
Classification  (7  pp.);  6th.  Systematic  Index  (3pp.)j  and  7th,  consti- 
tuting the  bulk  of  the  volume,  Description  of  Species  (412  pp.).  Fol- 
lowing this  is  a  tabular  list  (with  specified  localities  and  sources)  of  the 
Binney  Collection  of  the  Land  Shells  of  North  America,  presented  by 
the  author  to  the  XJ.  S.  National  Museum  (25  pp.).  The  work  forms  an 
octavo  volume  of  528  pages,  and  is  illustrated  by  516  wood-cut  figures 
in  the  text. 

<^  Bulletin  U.  S.  National  Museum,  No.  29.  Besults  of  Ornithological 
Explorations  in  the  Commander  Islands  and  Kamtschatka."  By  Leon- 
hard  Stejneger.  The  work  is  divided  into  three  parts :  1st.  Review  of 
the  species  of  birds  collected  or  observed  by  the  author  on  the  Com- 
mander Islands,  and  at  Petropaulski,  Kamtschatka,  1882-1883  (300  pp.) ; 
2d.  Synopsis  of  the  birds  reported  to  inhabit  Kamtschatka  (20  pp.),  and 
3d.  Conclusions  drawn  by  the  author  respecting  the  probable  derivation 
of  this  avifauna,  and  the  limitation  of  its  forms.  As  the  result  of  his 
explorations,  he  maintains  <<  that  the  peninsula  forms  a  very  well  circum- 
scribed ornitho-geographical  province,  remarkable  not  ooly  for  a  num- 
ber of  peculiarly  modified  forms,  but  also  for  a  surprising  absence  of 
many  of  the  most  characteristic  forms  of  the  palsdarctic  and  circum- 
polar  ornis."  Begarding  Kamtschatka  as  one  of  the  most  typical  and 
well-defined  peninsulas,  the  conditions  of  which  <<  are  such  as  to  make 
it  a  true  island,  zoologically  speaking,"  the  author  ventures  the  sugges- 
tion, ^^  there  seems  to  be  reason  to  assume  that  it  has  been  a  real  island 
at  no  very  distant  period."  The  work  forms  an  octavo  volume  of  390 
pages,  and  is  illustrated  by  7  wood-cut  figures  in  the  text,  a  sketch  map 
of  Kamtschatka  and  adjacent  countries,  1  relief-cut  plate,  and  7  chromo 
lithographic  plates. 

"Bulletin  U.  S.  National  Museum,  No.  30.  Publications  relating  to 
Fossil  Invertebrates."  By  John  Belknap  Marcou.  This  forms  the 
third  volume  of  the  Bibliographies  of  American  Naturalists,  and  is  de- 
voted entirely  to  a  catalogue  of  the  writings  of  those  who  have  labored 
in  the  field  of  invertebrate  palaeontology,  in  connection  with  the  re- 
searches and  collections  made  by  the  lostitutiou  and  the  National  Mu- 
seum. The  list  of  memoirs  embraces:  1st.  The  published  writings  of 
Fielding  B.  Meek,  numbering  105  titles  of  papers  (of  which  one  was  in 
conjunction  with  Prof.  James  Hall,  17  in  conjunction  with  Mr.  F.  V.  Hay- 
den,  and  25  in  conjunction  with  Mr.  A,  H.  Wortheu),  and  occupying  100 
pages]  2d.  The  published  writings  of  Charles  A.  White,  numbering 
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151  papers  (of  which  2  were  in  conjanction  with  H.  A.  Nicholson  and  2 
in  conjanction  with  O.  H.  St  John),  and  occupying  66  pages;  3d.  The 
published  writings  of  Charles  D.  Walcott,  numbering  27  impers  and 
occnpying  15  pages ;  4th,  A  collection  from  fifteen  authors  of  "Publica- 
cations  based  upon  the  PalaBontological  Collections  of  the  United  States 
Government,''  including  the  titles  of  3  papers  by  Jacob  W.  Bailey,  12 
papers  by  T.  A.  Conrad,  5  papers  by  James  D.  Dana,  2  papers  by 
Christian  O.  Ehrenberg,  7  papers  by  James  Hall  (1  in  conjunction 
with  F.  B.  Meek,  abave  referred  to),  2  papers  by  Angelo  Heilprin,  3 
papers  by  Alpheus  Hyatt,  10  papers  by  Jules  Marcou,  2  papers  by 
John  8.  Newberry,  1  paper  by  I.  N.  Nicollet,  4  papers  by  David  Dale 
Owen,  and  5  by  Owen  and  Shumard,  2  papers  by  Hiram  A.  Front, 
1  paper  by  James  Schiel,  7  papers  by  Benjamin  F.  Shumard,  and  5 
in  conjunction  with  Owen  (above  referred  to);  and  lastly,  5  papers 
by  Sobert  P.  Whitfield  j  these  occupying  72  pages.  An  index  of  gen- 
era and  species  of  invertebrate  fossils  occupies  52  pages.  The  work 
is  supplied  with  a  general  index  of  subjects  and  authors,  and  forms 
an  octavo  volume  of  333  pages. 

Proceedings  of  the  National  Museum. — Of  this  series  a  prompt  distri- 
bution is  made,  signature  by  signature,  as  fast  as  each  16  pages  of 
matter  is  printed,  thus  giving  the  publication  somewhat  the  character 
of  a  periodical. 

Volume  vni  of  the  Proceedings  of  the  U.  S.  National  Museum  for 
1885  has  been  completed.  It  contains  descriptive  papers  by  Tarleton 
BL  Bean,  Charles  W.  Beckham,  H.  G.  Beyer,  R.  A.  Brock,  W.  H.  Dall, 
Carl  H.  Eigenman,  Walter  Faxon,  Walter  J.  Fewkes,  J.  M.  Flint,  S. 
Oannan,  G.  Brown  Goode,  V.  Havard,  O.  P.  Hay,  David  S.  Jordan, 
Frank  H.  Knowlton,  George  N.  Lawrence,  Frederic  A.  Lucas,  John 
Belknap  Marcou,  Otis  T.  Mason,  Seth  E.  Meek,  George  P.  Merrill 
Charles  B.  Orcutt,  Edward  Potts,  Bichard  Bathbun,  Robert  Ridgway, 
C.V.  Riley,  John  A.  Rider,  R.  W.  Shufeldt,  Sidney  I.  Smith,  Silas 
Steams,  Leonhard  Stejneger,  Charles  H.  Townsend,  Frederick  W.  True, 
Locien  M.  Turner,  A.  E.  Yerrill,  and  Jo86  C.  Zeledon.  The  volume 
contains  762  Svo  pages,  including  introduction,  index,  and  explanatory 
pages,  and  is  illustrated  by  15  wood-cut  figures  in  the  text  and  25 
plates  of  relief  cuts. 

The  l^ithsonian  Annual  £^por^.— Reference  was  made  in  the  last 
report  (pages  337,  338)  to  an  act  of  Congress  approved  March  3, 1885, 
directing  that ''  the  annual  reports  of  the  Smithsonian  Institution  shall 
be  hereafter  printed  at  the  Government  Printing  Office,  in  the  same 
manner  as  the  annual  reports  of  the  heads  of  Departments  are  now 
printed  for  submission  in  print  to  the  two  houses  of  Congress.''  The 
Smithsonian  reports  had  previously  been  submitted  to  Congress  in  man- 
oscript,  requiring  a  special  resolution  each  year  to  secure  their  printing. 
U,  Mis.  170 2  ^      _  ^    ,,,  ,ci](> 

Digitized  by  VjOiJv  LC 


18  REPORT   OF   THE   SECRETARY. 

This  act,  however,  did  not  provide  for  the  printing  of  any  extra  copies 
for  distribution  by  members  of  Congress  or  by  the  Institution.  The 
usual  resolution  was  therefore  introduced  in  the  Senate,  and  passed 
February  12, 1886,  Action  on  this  was  not  taken,  however,  by  the 
House  of  Representatives  for  five  months ;  when,  on  July  17,  the  Sen- 
ate resolution  was  agreed  to,  as  follows : 

Beaolvedf  ^c.  That  there  he  printed  of  the  last  annual  reports  of  the  Smithsonian 
Institntion,  and  of  the  I^ational  Mnseam,  in  two  octavo  volumes,  16,000  extra  copies 
of  each,  of  which  3,000  copies  shall  be  for  the  nse  of  the  Sexiate,  6,000  copies  for  the 
use  of  the  House  of  Representatives,  and  7,000  copies  for  the  use  of  the  Smithsonian 
Institution. 

In  consequence  of  the  growing  importance  of  the  National  Museum, 
placed  by  law  under  the  charge  of  the  Smithsonian  Institution,  the 
annual  report  of  the  latter  for  1884  is  for  the  first  time  printed  in  two 
parts,  or  separate  volumes,  the  first  part  confined  to  the  work  of  the 
Institution  itself,  showing  its  operations,  expenditures,  and  condition ; 
and  the  second  part  to  the  progress  and  condition  of  the  Kational 
Museum. 

The  first  volume — the  report  of  the  Institution  proper  for  1884 — was 
not  delivered  until  April,  1886 ;  and  the  second  volume — the  report  of 
the  National  Museum  for  the  same  period,  not  till  several  months  later. 
The  first  volume  contains  the  Journal  of  Proceedings  of  the  Board  of 
Eegents  of  the  Institution  at  the  annual  meeting  held  Janu&ry  21, 
1885  5  the  report  of  the  Executive  Committee  of  the  Board  of  Ee- 
gents, for  the  year  1884,  showing  in  detail  the  receipts,  appropriations, 
and  expenditures  of  the  Institution  and  of  the  Museum,  and  their 
present  financial  condition;  the  report  of  the  Secretary  of  the  Institu- 
tion for  the  year;  together  w^th  subordinate  reports  on  the  operations  of 
international  exchanges,  &c.  This  strictly  business  portion  is  followed 
by  the  usual  "General  Appendix,"  in  which  is  given  a  record  of  the 
principal  scientific  progress  for  the  year,  namely,  in  astronomy  by  Ed- 
ward S.  Holden ;  vulcanology  and  seismology,  by  Charles  G.  Rockwood ; 
geography,  by  F.  M.  Green ;  meteorology,  by  Cleveland  Abbe ;  physics, 
by  George  F.  Barker ;  chemistry,  by  H.  Carrington  Bolton ;  mineral- 
ogy, by  Edward  S.Dana;  bibliography  of  North  American  invertebrate 
palaeontology,  by  J.  B.  Marcou ;  zoology,  by  Theodore  Gill ;  and  an. 
thropology,  by  Otis  T.  Mason.  In  conclusion  are  given  miscellaneous 
papers  relating  to  the  archaeology  of  Northern  and  Central  America,  by 
Charles  E.  Vreeland,  J.  F.  Bransford,  Otis  T.  Mason,  M.  T.  Leach, 
Charles  M.  Smith,  and  E.  T.  Wiltheiss.  This  part  forms  an  octavo  vol- 
ume of  943  pages,  including  introductory  matter  and  index,  and  is  illus- 
trated by  7  relief-cut  plates  and  243  relief-cut  figures  in  the  text. 

The  second  volume,  "  Eeport  of  the  United  States  National  Museum 
for  the  year  1884,"  contains.  Part  1,  the  report  of  the  assistant  director; . 
Part  2,  reports  of  the  curators  and  acting  curators ;  Part  3,  papers  rel- 
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fttiTe  to  particular  collections  or  objects  in  the  Maseam^  by  Otis  T. 
Mafion,  John  Murdoch,  Frederick  W.  True,  and  F.  4.  Lucas ;  Part  4, 
Bibliography  of  the  Museum,  including  publications  of  the  Museum, 
papers  by  officers  of  the  Museum^  and  other  papers  based  on  Museum 
material ;  and  lastly,  as  an  appendix,  Part  5/a  list  of  accessions  to  ttie 
Museum  during  the  year,  occupying  44  pages.  This  report  forms  an 
octavo  volume  of  ix  +  458  pages,  and  is  illustrated  by  105  relief-cut 
plates. 

I  regret  to  state  that  no  copies  of  the  Beport  of  1885  (though  for 
some  time  stereotyped)  have  yet  been  received  from  the  Public  Printer. 

Publicatiom  of  the  Bureau  of  Mhnology.^I>uimg  the  past  year  has 
been  issued  the  ^<  Third  Annual  Beport  of  the  Bureau  of  Ethnology  to 
the  Secretary  of  the  Smithsonian  Institution,"  by  J.  W.  Powell,  Director. 
In  addition  to  the  report  of  the  Director,  occupying  62  pages,  are  given 
as  accompanying  papers  ^^  Notes  on  certain  Maya  and  Mexican  Manu- 
BGripts,"  by  Gyrus  Thomas ;  ^^  On  Masks,  Labrets,  and  certain  aboriginal 
customs,''  by  William  H.  Dall;  "  Omaha  Sociology,''  by  J.  Owen  Dorsey  j 
" Navajo  Weavers,"  by  Dr.  Washington  Matthews;  "  Prehistoric  Tex- 
tile Fabrics  of  the  United  States,  derived  from  impressions  on  Pottery ,'> 
by  W.  H.  Holmes;  concluding  with  <^  Illustrated  catalogue  of  a  portion 
of  the  collections  made  during  the  field  season  of  1881,"  by  W.  H. 
Holmes ;  and  ^'  Illustrated  catalogue  of  the  collections  obtained  from 
the  Pueblos  of  New  Mexico  and  Arizona  in  1881,"  by  James  Stevenson. 

The  work  forms  an  imperial  octavo  volume  of  Ixxiv  +  606  pages, 
iUustrated  by  200  wood-cut  figures  in  the  text,  and  44  full-page  plates, 
of  which  2  are  printed  in  colors. 

INTEBNATlONAIi  EXOHANGES. 

The  ^stem  of  free  exchanges  of  the  scientific  productions  of  learned 
societies  and  of  individuals,  including  their  distribution  to  public  libra- 
ries and  universities  throughout  the  world,  early  established  by  this 
Institution  as  one  of  its  most  important  interests  and  services,  continues 
to  increase  annually,  with  the  extending  recognition  at  home  and  abroad 
of  its  great  utility  in  promoting  ^*  the  increase  and  diffusion  of  knowl- 
edge among  men." 

Staiietici.'-'FoT  the  year  ending  June  30, 1886,  the  receipts  for  foreign 
transmission  were  94,093  packages,  weighing  195,404  pounds.  The  trans- 
missions filled  764  boxes,  having  an  aggregate  bulk  of  5,208  cubic  feet 

For  domestic  exchanges  the  number  of  parcels  received  and  distrib- 
uted during  the  fiscal  year  was  14,496,  of  which  2,533  parcels  (or  about 
one-sixth),  were  received  for  the  library  of  the  Institution. 

For  Government  exchanges  in  the  same  time  were  received  29  boxes 
containing  66,229  packages,  and  114  boxes  weid  sent  abroad. 
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As  compared  witli  the  receipts  at  quinquennial  periods  for  the  past 
15  years  the  steady  increase  is  well  shown  in  the  following  table : 


1871. 
(Civil  year.) 

1876. 
(Civil  year.) 

1881. 
(Civil  year.) 

1886. 
(Fiscal  year.) 

Receipts. 

p! 

1 
1 

1 

1 

Pk 

1 

1 
1 

• 

1 

Foreign  ex- 
changes... 

Domestic  ex- 
changes . . . 

Government 
exchanges. 

7,730 
3,952 

28,950 
14,800 

13,000 
4,853 

50,750 
18, 130 
30,000 

14,161 

7,890 

15,550 

50,155 
33,291 
34,200 

26,162 
11,702 
56,229 

112,901 
39,579 
42,924 

Total... 

11,682 

43,750' 

17,853 

98,880 

37,601 

117,646 

94,093 

195.404 

In  1871  and  1876  the  exchanges  of  Government  publications  were 
not  separately  registered ;  the  aggregate  weight  for  the  year  1876  has 
been  approximately  estimated.  Notwithstanding  the  extraordinary 
stimulus  given  to  the  foreign  exchanges  in  1876,  by  reason  of  the  Cen- 
tennial Exhibition  held  that  year,  the  years  immediately  succeeding 
showed  no  falling  off  in  the  total  amount  of  material  presented,  but  on 
the  contrary  a  continual  enlargement  of  the  work. 

AssUtanoe  by  the  Oovemment — In  view  of  the  great  public  and  national 
services  rendered  by  the  exchange  system,  in  the  distribution  of  Gov- 
ernment publications,  and  in  the  large  accessions  of  valuable  works 
annually  made  through  its  instrumentality  to  the  Congressional  Library, 
an  appropriation  has  for  some  years  past  been  granted  by  Congress  in 
aid  of  this  enterprise.  And  without  this  support  the  operations  of  the 
exchange  service  would  be  very  seriously  restricted.  The  usual  appro- 
priation of  $10,000  was  granted  to  the  Institution  by  the  last  Congress. 
The  total  expenses  of  conducting  the  international  exchanges,  for  the 
last  few  years,  are  shown  in  the  following  table : 


Expenses  of  ex- 
changes. 

1883. 
(Civil  year.) 

1884. 
(Civil  year.) 

1885. 
(First  6  months.) 

1886. 
(Fiscal  year.) 

By  the  Institution . . . 
Hy  appropriation  — 

16,192  34 
7,500  00 

^,510  71 
10,000  00 

13,307  59 
5,000  00 

12,005  80 
10,000  00 

Total  cost 

13,692  34 

12,510  71 

8,307  59 

12,005  80 

The  column  for  1885,  comprising  only  the  first  six  months  of  the  year^ 
in  the  transition  from  the  former  civil  year  in  use  by  the  Institution 
to  the  present  fiscal  year,  one-half  only  of  the  Congressional  appropria- 
tion is  credited  to  that  year.  Digitized  by  vjuu^lc 


REPORT    OF    TUE    SECRETARY.  21 

Transportation  facilities. — ^Tho  liberal  encouragement  of  the  Smith- 
sonian exchange  operations  afforded  by  the  leading  steamship  com- 
panies in  granting[the  Institution  free  freight  for  its  packages  and  boxes, 
which  has  existed  for  many  years,  still  continues ;  and  it  is  my  pleasant 
duty  annually  to  renew  the  expressions  of  grateful  acknowledgment  for 
the  generous  policy  which  has  so  greatly  favored  and  advanced  the 
system  of  exchanges.   The  following  is  a  list  of  the  companies  favoring 
the  Institution  with  the  concessions  mentioned,  and  to  whose  offices  I 
desire,  on  behalf  of  the  Begents,  to  return  their  hearty  thanks. 
Allan  Steamship  Company  (A.  Schumacher  &  Co.,  agents),  Baltimore. 
Anchor  Steamship  Line  (Henderson  &  Brother,  agents),  New  York. 
Atias  Steamship  Company  (Pim,  Forwood  &  Co.,  agents),  Kew  York. 
Bailey,  H.  B.,  &  Co.,  Few  York. 
Bixby,  Thomas  E.,  &  Co.,  Boston,  Mass. 
Borland,  B.  B.,  New  York. 
Boulton,  Bliss  &  Dallett,  New  York. 
Cameron,  E.  W.,  &  Co.,  New  York. 

Compagnie  06n6rale  Transatlantique  (L.  doB6bian,  agent),  New  York. 
Cunard  Eoyal  Mail  Steamship  Line  (Vernon  H.  Brown  &  Co.,  agents). 

New  York. 
Dennison,  Thomas,  New  York. 
Florio-Rubattino  Line,  New  York. 
Hamburg  American  Packet  Company  (Knnliardt  &  Co.,  agents),  New 

York, 
luman  Steamship  Company,  New  York. 
Merchants'  Line  of  Steamers,  New  York. 
Monarch  Line  (Patton,  Vickersft  Co.,  agents).  New  York. 
Munoz  y  Espriella,  New  York. 
Murray,  Ferris  &  Co.,  New  York. 
Netherlands  American  Steam  Navigation  Company  (H.  Cazaux,  agent), 

New  York. 
New  York  and  Brazil  Steamship  Company,  Now  York. 
New  York  and  Mexico  Steamship  Company,  Now  York. 
North  Gterman  Lloyd  (agents,  Oelrichs  &  Co.,  New  York ;  A.  Schu- 
macher &  Co.,  Baltimore). 
Pacific  Mail  Steamship  Company,  New  York. 
Panama  Eailroad  Company,  New  York. 
Red  Star  Line  (Peter  Wright  &  Sons,  agents),  Philadelphia  and  Now 

York. 
White  Cross  line  of  Antwerp  (Funch,  Edye  &  Co.,  agents),  Now  York, 
Wilson  &  Asmus,  New  York. 

The  thanks  of  the  Institution  are  also  due,  and  are  hereby  tendered, 
to  the  foreign  ministers  and  consids  of  the  various  Goveramonts  for 
their  assistance  in  taking  charge  of  the  transmission  of  box^^a  to  the 
countries  which  they  respectively  represent. 
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Oovernment  Exchanges. — ^The  Smithsonian  Institution,  as  is  well  known, 
has  been  made  by  law  the  agent  of  the  United  States  Government  for 
conducting  the  international  exchanges  of  public  official  documents  be- 
tween it  and  foreign  Governments.  By  joint  resolution  of  Congress 
(approved  March  2, 1867),  it  was  ordered  that  "  fifty  copies  of  all  docu- 
ments hereafter  priated  by  order  of  either  house  of  Congress,  and  fifty 
copies  additional  of  all  documents  printed  in  excess  of  the  usual  num- 
ber, together  with  fifty  copies  of  each  publication  issued  by  any  Depart- 
ment or  Bureau  of  the  Government,  be  placed  at  the  disposal  of  the 
Joint  Committee  on  the  Library,  who  shall  exchange  the  same,  through 
the  agency  of  the  Smithsonian  Institution,  for  such  works  published  in 
foreign  countries,  and  especially  by  foreign  Governments,  as  may  be 
deemed  by  said  committee  an  equivalent ;  said  works  to  be  deposited  in 
the  Library  of  Congress."  And  by  supplemental  joint  resolution  to 
carry  the  same  into  better'  effect  (approved  July  25,  1868),  the  Con- 
gressional Printer,  whenever  he  shall  be  so  directed  by  the  Joint  Com- 
mittee on  the  Library,  is  required  to  print  fifty  copies  in  addition  to  the 
regular  number  of  all  documents  hereafter  printed  by  order  of  either 
house  of  Congress,  or  by  order  of  any  Department  or  Bureau  of  the 
Government,  and  whenever  he  shall  be  so  directed  by  the  Joint  Com- 
mittee on  the  Library,  one  hundred  copies  additional  of  all  documents 
ordered  to  be  printed  in  excess  of  the  usual  number ;  said  fifty  or  one 
hundred  copies  to  be  delivered  to  the  Librarian  of  Congress,  to  be  ex- 
changed under  the  direction  of  the  Joint  Committee  on  the  Library,  as 
provided  by  joint  resolution  approved  March  2, 1867. 

Since  the  international  movement,  commencing  with  the  Paris  con- 
vention of  1875,  for  promoting  the  free  reciprocal  exchange  of  public 
documents,  there  has  been  a  growing  interest  in  the  subject  manifested 
abroad.  International  conferences,  for  agreeing  upon  details,  were  held 
at  Brussels,  Belgium,  in  1880,  in  1883,  and  finally  in  1886— March  15. 
There  are  now  thirty-seven  Governments  in  exchange  with  the  United 
States,  or,  counting  the  duplicate  sets  sent  to  the  Dominion  of  Canada 
(deposited  at  Ottawa  and  Toronto),  there  may  be  said  to  be  thirty-eight 
foreign  recipients.  These  are :  The  Argentine  Confederation,  Bavaria, 
Belgium,  Brazil,  Buenos  Aires,  Canada,  two  sets  (one  for  the  parlia- 
mentary library  at  Ottawa,  the  other  for  the  legislative  library  at 
Toronto),  Chili,  Colombia  (United  States  of),  Denmark,  France,  Ger- 
many, Great  Britain,  Greece,  Hayti,  Hungary,  India,  Italy,  Japan, 
Mexico,  Netherlands,  New  South  Wales,  New  Zealand,  Norway,  Portu- 
gal, Prussia,  Queensland,  Russia,  Saxony,  South  Australia,  Spain, 
Sweden,  Switzerland,  Tasmania,  Turkey,  Venezuela,  Victoria,  and  Wtir- 
temberg. 

During  the  past  year  boxes  24,  25,  and  26  of  the  series  of  United 
States  official  publications  have  been  sent  to  each  of  the  above  Gov- 
ernments. 
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The  Library  of  Congress. — By  the  joint  resolutions  of  1867  and  1868, 
above  referred  to,  the  "  works  published  in  foreign  countries,  and  es- 
pecially by  foreign  Governments,"  that  may  be  obtained  by  our  inter- 
national exchanges,  are  directed  ^*  to  be  deposited  in  the  Library  of 
Congress."  This  great  national  institution  thus  becomes  the  beneficiary 
of  this  branch  of  the  service,  and  it  is  a  matter  of  public  interest  that 
such  returns  should  be  placed  on  their  broadest  basis. 

From  the  last  annual  report  of  the  Librarian,  Mr.  A.  R.  Spofford  (for 
the  calendar  year  1885),  the  following  remarks  are  quoted  as  here 
eminently  appropriate: 

"Under  the  authority  of  these  acts  [above  cited]  the  publications  of 
the  United  States  have  been  sent  regularly  each  year  to  thirty-eight 
foreign  Governments,  whose  officers  responded  favorably  to  overtures 
for  regular  exchanges.  Very  inadequate  returns^  however,  have  been 
received  from  some  countries,  while  from  others  very  rich  and  impor- 
tant stores  of  documents,  including  legal,  political,  historical,  and  scien- 
tific publications,  have  come  to  hand.  Repeated  eftbrts  have  been  made 
by  correspondence  conducted  with  foreign  Governments,  through  the 
Smithsonian  Institution  and  the  Department  of  State,  to  secure  more 
adequate  returns  from  the  Governments  to  which  the  publications  of 
the  United  States  (an  extensive  and  costly  series)  have  been  so  liberally 
supplied  through  a  long  series  of  years.  Very  sliglit  results^  however^ 
have  attended  these  endeavors.  A  few  desultory  returns  were  occasion- 
ally received,  followed  by  an  entire  stoppage  of  the  transmission  of 
documents.  The  results  of  the  exchanges  thus  far  has  been  to  supply 
the  Library  with  many  publications  of  permanent  value  and  with  many 
more  fragmentary  sets  of  laws,  journals,  reports,  and  miscellaneous 
publications,  the  principal  value  of  which  to  the  collection  depends 
upon  the  completeness  of  the  series.  The  deficiencies  in  all  these  series 
are  very  extensive,  thus  depriving  Congress  of  that  full  access  to  the 
current  legislation  and  condition  of  foreign  countries  which  is  so  im- 
portant to  those  seeking  official  information  thereon. 

It  has  long  been  apparent  that  no  permanent  improvement  in  the 
very  defective  operations  of  these  international  exchanges  can  be  ex- 
pected until  some  special  agency  is  organized  in  Europe  to  give  personal 
attention  to  the  practical  business  of  securing  full  returns  of  all  Govern- 
ment publications.  The  distribution  of  documents  is  scattered  in  most 
Crovemments  among  different  bureaus,  with  no  common  head.  More- 
over, most  Government  publications  are  issued  by  arrangement  with 
private  publishing  houses,  instead  of  by  Government  presses,  thus 
rendering  the  books  to  a  partial  extent  publications  to  which  a  commer- 
cial value  is  attached,  and  complicating  the  question  of  exchange  with 
that  of  a  pecuniary  valuation  of  publications  given  and  received.  In 
very  few  countries  is  there  any  general  law  regulating  this  matter, 
while  the  various  international  conferences  held  at  Paris  and  at  Brussels 
with  a  view  to  the  adoption  of  a  uniform  system  of  exchanges  have 
failed  to  enlist  the  co-operation  of  several  of  the  most  important  Euro- 
pean Governments.  Moreover,  there  are  issued  many  special  publica- 
tions which  can  be  obtained  only  by  special  efforts.  An  agent  of  the 
United  States,  either  constantly  upon  the  ground,  or  visiting  periodically 
at  regular  intervals  the  bureaus  of  the  Government  in  the  various  coun- 
tries, supplied  with  full  lists  both  of  our  wants  and  of  the  publications, 
regular  and  special,  of  the  Government  presses,  would  furnish  a  per- 
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manent  and,  it  may  be  added,  the  only  efl&cient  guarantee  of  realizing 
from  the  system  of  international  exchanges  what  we  have  a  right  to 
expect. 

An  initiatory  step  was  taken  during  the  last  Congress,  when  an  agent 
in  the  employ  of  the  Smithsonian  Institution,  in  charge  of  its  exchange 
system,  was  sent  to  Europe,  one-half  of  his  expenses  being  paid  by  the 
Institution  and  one-half  out  of  the  Library  funds.  The  results  of  the 
experiment,  although  a  first  attempt  in  a  new  field,  were  most  gratify- 
ipg.  In  the  few  months  devoted  to  the  labor,  there  were  secured  by 
diUgent  effort,  backed  by  the  requisite  ofBicial  authority  from  the  Secre- 
tary of  the  Smithsonian  Institution,  the  Department  of  State,  and  the 
Librarian  of  Congress,  very  extensive  returns  of  public  documents  and 
miscellaneous  publications.  These  returns  comprised  forty-four  cases 
and  one  hundred  and  sixty  packages  of  books,  numbering  about  7,000 
volumes,  received  in  1884-^85,  andTwere  collected  from  the  Governments 
of  Great  Britain,  France,  Germany,  Italy,  Belgium,  the  Netherlands, 
Sweden,  Norway,  Denmark,  Hungary,  Saxony,  Wurtemberg,  Bavaria, 
and  Switzerland,  fourteen  Governments  in  all.  Vienna  was  also  visited, 
but  affairs  were  not  in  a  state  favorable  to  the  success  of  negotiations, 
and  no  result  was  reached  as  to  the  publications  of  the  Austrian  Gov- 
ernment. Several  other  Governments  from  which  returns  were  thos 
secured,  have  also  failed  to  continue  sending  the  series  of  their  parlia- 
mentary and  other  documents,  the  value  of  which  is  largely  dependent 
upon  their  continuity. 

The  experience  of  years  has  amply  proved  the  impossibility  of  secur- 
ing any  complete  or  adequate  return  from  foreign  Governments  for  the 
full  and  costly  series  of  American  Government  publications  so  long  fur- 
nished them,  without  direct  arUd  persistent  effort,  through  an  agency 
upon  the  ground,  fbrnished  with  adequate  credentials,  to  attend  per- 
sonally to  the  whole  business.  One  of  the  chief  benefits  of  the  initial 
effort  already  made  has  been  the  discovery  of  the  practical  obstacles  in 
the  way  of  a  thoroughly  successful  system  of  exchanges.  These,  it  is 
believed,  could  be  removed  by.foUowing  up  the  work  with  each  Govern- 
ment, while,  if  neglected,  or  left  to  the  very  uncertain  medium  of  cor- 
respondence, the  United  States  will  continue  to  reap  very  inadequate 
returns  for  our  publications  sent  abroad.  It  is  recommended  that  the 
Joint  Committee  on  the  Library  consider  the  expediency  of  providing 
an  appropriation  to  defray  the  necessary  expenses  of  an  agent  of  inter- 
national exchanges,  to  be  sent  abroad  for  a.  term  of  at  least  six  months 
during  the  present  year. 

It  is  also  recommended  that  the  act  directing  the  printing  of  fifty 
copies  of  each  publication  ordered  by  any  Department  or  Bureau,  to  be 
devoted  to  international  exchanges,  be  so  amended  as  to  render  its  pro- 
visions more  effective." 

LEBEARY. 

The  fact  should  constantly  be  borne  in  mind  that  the  distribution  of 
the  publications  of  the  Institution  secures  in  return  a  large  amount  of 
valuable  material  which  is  deposited  in  the  Library  of  Congress.  What- 
ever cost,  therefore,  there  may  be  to  our  Government  for  Smithsonian  or 
Museum  reports,  &c.,  is  many  times  repaid  by  the  exchanges  received, 
in  addition  to  wlxich  the  returns  for  the  many  volumes  of  publications 
printed  entirely  at  the  expense  of  the  Smithsonian  fund  find  the  same 
depository. 
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The  following  table  will  show  the  extent  of  the  additions  to  the  Li- 
brary of  Congress  from  this  sonrce  for  the  last  ten  years  : 

Depwit  of  hoolcs,  S-c,  in  the  Library  of  Congress  by  the  Smithsonian  InstiiuiUm  from  1875 

to  1886. 


Vol- 
amea. 

Parts. 

Pam- 
phlets. 

Maps. 

Total. 

1846-1874 

26.629 
1.120 
1.017 
1.889 
1.263 
1,949 
1,143 
1,867 
1,296 
1,754 
1,567 
1,942 

50,225 
4,016 
4,315 
4,327 
4,976 
5,852 
5,180 
7,505 
8,039 
8,134 
8.826 
8.824 

20,403 
1,797 
l,87fi 
2,184 
2,416 
2,219 
2,095 
2,399 
2,302 
2,568 
2.323 
6,471 

5,555 
114 
375 
326 
74 
183 
152 
188 
152 
219 
143 
474 

102,812 

1875 

7,047 

1876 ! 

7,585 

1877 

8,726 

1878 

8,729 

1879 

10,203 

1880 

8,570 

1881 

11,959 

1882 

11,789 

1883 

12,675 

1884 

12,859 

W&5 

17,711 

Total 

43,436 

120,219 

49,055 

7,955 

220,665 

Sabseqnently  to  this  period  the  enumeration  will  be  made  by  fiscal 
years  (July  to  July),  instead  of  by  calendar  years  j  the  last  six  months 
of  the  year  1885  being  included  in  the  following  statement  for  the  past 
year. 

Statement  of  the  books,  maps,  and  charts  received  by  the  Smithson- 
ian Institution  during  the  year  ended  June  30, 1886,  and  transferred  to 
the  Library  of  Gongress  or  to  that  of  the  National  Museum: 

Volumes : 

Octavo  or  smaller 1, 428 

Quarto  or  larger 610 

1,938 

Parts  of  volumes : 

Octavo  or  smaller 4, 293 

Quarto  or  larger 6,  728 

11,021 

Pamphlets: 

Octavo  or  smaller 2, 315 

Quarto  or  larger .* 613 

2,928 

Maps  and  charts 379 

Total 16,266 
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UNITED  STATES  KATIOKAL  MUSEUM. 

Five  years  have  elapsed  since  (the  latter  part  of  1881)  the  work  of 
moving  into  the  new  Museum  building  was  begun.  Two  years  ago  I 
reported  that  the  packing  boxes,  several  thousand  in  number,  contain- 
ing the  accumulations  of  many  previous  years,  had  for  the  most  part 
been  unpacked,  and  that  the  entire  floor  space  of  the  building  would 
be  soon  occupied  by  exhibition  collections.  During  the  current  year 
this  hoped-for  result  has  been  finally  attained,  and  (with  the  exception 
of  one  corner  of  one  of  the  central  halls  still  occupiell  by  one  or  two 
collections  received  at  the  close  of  the  New  Orleans  exhibition,  and 
which  have  not  been  opened  on  account  of  delay  in  preparation  of  cases 
for  their  reception)  the  entire  floor  space  of  about  100,000  square  feet  is 
open  to  the  public,  and  the  collections  arranged  in  accordance  with  the 
provisional  plan  of  installation.  The  work  of  mounting  and  labelling 
is  still  in  progress,  and  each  month  shows  marked  advances.  From  this 
time  forward,  however,  it  will  be  impossible  to  develop  the  collections 
satisfactorily  without  additional  space.  The  laboratories  and  workshops 
are  entirely  inadequate  for  the  storage  of  the  unexhibited  collections 
and  the  accommodation  of  the  preparators  and  mechanics,  and  the  ex- 
hibition halls  do  not  afford  suitable  opportunity  for  the  display  of  the 
materials  already  in  order  for  public  examination.  Each  collection, 
and  above  all  each  department,  should  have  a  hall  of  its  own,  more  or 
less  completely  isolated  from  those  which  adjoin  it.  When  several  col- 
lections are  placed  side  by  side  in  the  same  department  much  is  lost 
in  respect  to  effect  and  convenience  of  study,  not  to  mention  the  still 
greater  disadvantage  of  overcrowded  space. 

As  soon  as  Congress  shall  see  fit  to  provide  another  Museum  building, 
the  collections  being  now  so  completely  under  control,  and  the  force  of 
curators,  assistants,  and  preparators  so  well  organized  and  so  thoroughly 
prepared  for  the  task,  within  eighteen  months,  or  at  the  most  two  years, 
a  space  twice  as  large  as  that  now  occupied  can  be  filled  with  cases  of 
specimens  thoroughly  mounted  for  exhibition. 

The  development  of  the  Museum  during  the  past  year  has  been 
unexpectedly  great,  as  may  be  judged  from  the  fact  that  about  fifteen 
hundred  separate  lots  of  specim&s  have  been  received.  A  certain  pro- 
portion of  these  were  obtained  from  Government  expeditions  and  surveys 
and  material  of  perhaps  equal  value  through  exchange,  but  by  far  the 
largest  part  of  the  increase,  both  in  quantity  and  value,  has  been  in 
the  form  of  gifts. 

It  is  perhaps  too  early  in  the  history  of  the  Museum  to  take  into 
consideration  the  question  of  the  extent  and  nature  of  its  future  devel- 
opment. Such  institutions  are  most  successful  and  useful  when  the 
result  of  natural  processes  of  growth. 

We  may  profit  to  a  certain  extent  by  the  experience  of  other  nations, 
but  the  National  Museum  of  the  United  »2tateg.ijj|iljjp^|yg9^^  have 
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features  peculiar  to  itself,  dereloped  in  response  to  the  peculiar  needs 
of  the  x>eople  of  this  continent.  It  should  be  remembered  that  the  na- 
tional collections  of  every  principal  European  nation  are  divided  into 
several  groups,  each  under  separate  administration,  though  often  under 
the  general  control  of  some  central  authority.  In  France,  for  instance, 
most  of  the  museums  are  under  the  Ministry  of  Public  Instruction,  and 
in  England,  to  a  less  extent,  under  the  Department  of  Science  and  Art. 

In  London,  in  Paris,  in  Berlin,  and  in  Vienna  the  public  collections 
are  scattered  through  various  partis  of  the  city,  in  museums  with  dis- 
tinctive names  and  more  or  less  independent  organizations,  and  by  no 
means  always  harmonious  with  each  other.  Much  of  the  work  which 
should  properly  be  done  by  these  museums  is  omitted,  because  none  of 
them  have  seen  lit  to  undertake  it,  and,  on  the  other  hand,  much  work 
is  duplicated,  which  is  perhaps  equally  unfortunate,  collections  of  simi- 
lar scope  and  purpose  being  maintained  in  different  parts  of  the  same 
city.  One  of  the  chief  objections  to  such  division  of  effort  is  that  much 
of  the  value  of  large  collections  in  any  department  is  lost  by  failure  to 
concentrate  them  where  they  may  be  studied  and  compared  side  by 
side.  In  Washington  the  national  collections  are  all,  without  ex- 
ception, concentrated  in  one  set  of  buildings.  The  Army  Medical  Mu- 
seum will  soon  occupy  a  building  side  by  side  with  those  under  the 
control  of  the  Smithsonian  Institution,  and  this  proximity  and  the  long 
established  jwlicy  of  co-operation  between  the  two  institutions  will  ren- 
der them,  for  all  practical  purposes,  united. 

It  is  possible  that,  in  the  future,  museums  of  specialties,  occupying 
buildings  of  their  own,  may  grow  up  under  the  control  of  other  Execu- 
tive Departments  of  the  Government,  but  it  is  not  likely  that  they  will 
be  very  remote  fix)m  the  chain  of  museum  buildings  already  in  process  of 
fermatiott,  and  a  harmonious  system  of  cooperation  will  doubtless  al- 
ways be  practicable.  In  the  mean  time  the  Smithsonian  Institution,  as 
the  legal  custodian  of  Government  collections,  should  undoubtedly  pre- 
serve everything  which  may  be  serviceable  for  the  development  in 
Washington  of  one  of  the  greatest  museums  in  the  world.  It  will  be 
neither  practicable  nor  desirable  to  gather  together  in  Washington  col- 
lections of  ancient  and  mediaeval  art,  such  as  those  which  adorn  the 
capitals  of  Europe;  but  a  representative  series  of  such  objects  will  un- 
doubtedly grow  up  which  shall  be  sufficiently  large  and  well  selected  to 
enable  Americans  to  understand  these  subjects  in  a  general  way,  to  edu- 
cate the  public  taste,  and  to  promote,  so  far  as  possible,  the  study  of 
the  elements  of  art  and  the  history  of  civilization,  as  well  as  to  forward 
the  growth  of  the  arts  of  design.  This  having  been  accomplished,  a 
large  part  of  the  attention  of  the  Museum  would  naturally  be  directed 
toward  the  exhibition  of  the  geology  and  natural  history  of  America, 
and  at  the  same  time  its  natural  resources,  to  the  preservation  of  me- 
morials of  its  aboriginal  inhabitants,  and  the  exposition  of  the  arts  and 
industries  of  America.  ^  ^ 
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In  referring  to  the  industricH  of  America  it  is  not  intended  to  recom- 
mend that  anything  similar  to  what  is  generally  understood  as  an  <^in- 
dastrial  exhibition"  should  be  attempted.  The  element  of  competitive 
display  should  not  be  admitted,  and  no  two  objects  of  precisely  similai 
import  should  ever  be  placed  side  by  side,  least  of  all,  if  of  modem 
manufacture.  Such  has  hitherto  been  the  policy  of  the  Museum,  and 
should  it  ever  be  interfered  with,  it  is  to  be  feared  that  much  of  the  use- 
fulness of  the  Museum  would  be  destroyed,  both  from  a  scientific  and 
educational  standpoint. 

The  principal  European  museums  have  been  carefully  studied  by 
officers  of  the  Museum,  and  we  have  already  profited  largely  by  the 
knowledge  thus  gained  of  their  successes  and  their  failures.  A  report 
upon  the  great  museums  of  the  world  is  in  preparation  and  will  proba- 
bly be  published  next  year. 

It  must  be  remembered  that  the  "  National  Museum"  is  actually  of  re- 
cent origin,  although  the  idea  has  been  under  consideration  for  many 
years.  As  recently  as  1877  the  appropriation  made  by  Congress  for  its 
support  was  only  (10,000.  The  '^  National  Museum  "  was  not  recognioed 
by  that  name  in  the  Congressional  appropriation  bills  until  1876,  al- 
though the  term  was  used  in  the  reports  of  the  Secretary  of  the  Smith- 
sonian Institution  as  early  as  1868,*  and  although  the  national  collec- 
tions were  transferred  to  the  custody  of  the  Institution  in  1858,  in  ac- 
cordance with  the  act  of  incorporation  passed  in  1846,  by  which  it  is 
provided  that  "  all  objects  of  art  and  of  foreign  and  curious  research, 
and  all  objects  of  naturul  history,  plants,  and  geological  and  mineral- 
ogical  specimens  belonging  or  hereafter  to  belong  to  the  United  States, 
which  may  be  in  the  city  of  Washington,"  shall  be  delivered  to  the  Ee. 
gents  of  the  Smithsonian  Institution,  and,  together  with  the  new  speci- 
mens obtained  by  exchange,  donation,  or  otherwise,  shall  J[)e  so  ar- 
ranged and  classified  as  best  to  facilitate  their  examination  and  study.! 

Nearly  half  a  century  has  passed  since  the  United  States,  by  the  pro- 
visions of  the  will  of  James  Smithson,  first  became  proprietor  of  a  scien- 
tific collection,  in  the  shape  of  the  Smithson  minerals  and  meteorites ; 
it  is  forty-five  years  since  the  National  Institute  was  founded,  with  great 
prestige  and  influence,  for  the  avowed  purpose  of  organizing  a  National 
Museum  of  Natural  History}  forty  since  Congress  threw  upon  the 
Eegents  of  the  Smithsonian  Institution  the  responsibility  of  caring  for 
the  so-called  "  National  Cabinet  of  Curiosities  j "  twenty-nine  since  this 
responsibility  was  finally  accepted  and  these  collections  were  transferred 
to  the  Smithsonian  building  ^  thirty-seven  since  the  Institution  began 
to  make  collections  of  its  own ;  ten  since  Congress  formally  adopted 

*  See  Report  Smithsonian  InBtitntion,  1867,  p.  55. 

t  An  act  to  establish  the  ''Smithsonian  Institution"  for  the  increase  and  diffasion  of 
nsefal  knowledge  among  men.  (ApproTed  Aagust  10, 1846 ;  Bevised  Statutes,  title 
Ixxiii,  sections  5579-5594.)  See  also  Revised  Statutes,  section  5586,  and  Statutes 
Forty-fifth  Congress,  third  session,  chap.  182,  p.  894. 
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the  National  Museum  as  iia  ward,  and  five  since  the  Maseam  has  had 
a  shelter  ezclnsively  its  own  and  an  appropriation  in  any  way  adeqnate 
to  the  necessities  of  its  administrative  work.  With  the  year  1880  be- 
gan an  epoch  in  the  history  of  the  Mnseum,  since  at  this  time  Congress 
saw  fit  to  recognize  the  claims  of  the  Musenm  by  increasing  the  appro- 
priations for  its  preservation  and  installation  from  (45,000  to  $145,000. 

Their  responsibility  in  the  matter  they  had,  however,  recognized  in 
1879  by  appropriating  $250,000  for  the  construction  of  a  fire-proof  build- 
ing. The  claims  of  the  Museum  to  increased  support  had  been  before 
them  for  three  or  four  years,  ever  since,  indeed,  by  their  own  act,  in 
connection  with  the  preparations  for  the  participation  of  the  Govern- 
ment Departments  in  the  International  Exposition  in  Philadelphia,  and 
tte  valuable  gifts  of  foreign  Governments  upon  that  occasion,  the 
Smithsonian  building  had  been  filled  to  overflowing  with  unassorted 
material  of  the  highest  value  for  educational  and  scientific  uses. 

Thirteen  years  ago,  as  Assistant  Secretary,  I  pointed  out  in  my  report 
to  the  Secretary  of  the  Institution  that  the  annual  growth  of  the  Mu- 
seum was  undoubtedly  greater  than  that  of  any  other  in  the  world ; 
that  is,  so  far  as  the  accession  of  great  masses  of  material  was  con- 
cerned. The  increase  at  present  is  much  greater  than  formerly,  but 
the  accessions  are  much  more  manageable,  owing  to  the  larger  number 
of  assistants  employed.  For  twenty  years  the  Assistant  Secretary  of 
the  Smithsonian  Institution,  with  the  help  of  one  or  two  laborers  and 
such  students  as  happened  to  volunteer  their  aid,  performed  all  the 
duties  of  curatorship  of  the  national  collections.  It  was  not  until  1874 
that  a  special  stafT  of  Museum  assistants  was  recognized,  with  duties 
apart  from  the  executive  work  of  the  Institution,  and  not  until  1875  that 
the  office  of  curator  was  established,  that  office  being  held  by  the  as- 
sistant secretary  fix)m  1875  to  1878.  Up  to  1880  there  was  still  but  one 
curator,  with  a  number  of  "  assistants,"  but  during  that  year  an  execu- 
tive officer,  with  the  grade  of  assistant  director,  was  appointed,  and  the 
five  principal  assistants  in  the  Museum  were  designated  curators.  The 
present  organization  of  the  personnel,  then,  dates  back  only  five  years, 
to  the  time  when  preparations  were  being  made  for  taking  possession 
of  the  new  building. 

The  staff,  as  now  organized,  consists  of  two  classes,  the  scientific  offi- 
cers or  curators,  and  the  administrative  officers ;  the  former  reporting 
to  the  Director  of  the  Museum,  the  latter  to  the  assistant  director,  who 
also  has  general  supervision  of  the  administrative  work  of  the  curators. 

There  ar6  at  present  28  curatorships,  some  of  which  are  divided,  so 
that  the  number  of  heads  of  departments  or  sub-departments  is  26, 
md  the  total  number  of  men  in  the  scientific  staff  30,  of  whom  13  are  in 
the  pay  of  the  Museum,  and  the  others  are  honorary,  some  being  detailed 
for  this  duty  by  the  Director  of  the  Geological  Survey,  by  the  Director 
of  the  Bureau  of  Ethnology,  others  by  the  Commissioner  of  Fish  and 
Fisheries,  and  by  the  Secretary  of  the  Navy,  two  being  volunteers.    It 
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may  be  stated  ttiat  these  details  are  in  every  instance  made  in  the 
interests  of  co-operation  by  those  Bureans  of  the  Government  engaged 
in  work  closely  connected  with  that  of  the  Museum.  The  paleon- 
tologists of  the  Geological  Survey  find  it  so  much  to  their  advantage  to 
have  access  to  the  paleontological  collections  of  the  Museum  and  the 
use  of  the  laboratories,  storage  cases,  and  general  administrative  appli- 
ances of  the  Museum,  that  they  are  permitted  by  their  chief  to  assume 
the  responsibilities  of  curatorships  and  perform  a  general  work  of  super- 
vision. In  nearly  every  case,  however,  the  Museum  supplies  the  honor- 
ary curators  with  assistants,  who  relieve  them  of  much  of  the  routine 
work. 

Very  few  important  changes  or  additions  have  been  made  during  the 
fiscal  year  covered  by  this  report. 

In  the  departments  of  moUusks  and  of  entomology,  an  assistant  cu- 
rator has  been  appointed,  the  honorary  curators  of  these  departments 
having  found  it  impossible  to  attend  to  the  routine  work  as  well  as 
identify,  classify,  and  arrange  the'  specimens  for  exhibition  and  study 
purposes. 

A  brief  review  of  what  has  been  accomplished  in  each  department 
during  the  year  will  be,  perhaps,  the  most  satisfactory  mode  of  bring- 
ing before  the  Begents  the  present  methods  and  tendencies  of  the  work 
in  the  Museum.  I  shall  not  however  attempt  to  discuss  the  additions 
of  the  year,  except  so  far  as  these  are  incidentally  referred  to  as  the  re- 
sults of  explorations  made  under  the  direction,  or  with  the  co-operation 
of  the  Institution.  A  list  of  these,  with  geographical  and  topograph- 
ical indices,  and  a  list  of  donors,  will  be  found  in  the  second  part  of  this 
report,  in  connection  with  the  detailed  reports  of  the  Assistant  Director 
and  curators  of  the  Museum  upon  its  current  work. 

A  census  of  the  collections  made  in  1884  showed  an  estimated  total  of 
1,471,000  "  lots  "  of  specimens  in  the  Museum.  The  number  at  the  present 
time  is  2,420,934.  The  total  number  of  *4ots"  of  specimens  received 
during  the  year  and  separately  entered  on  the  record  of  accessions  is 
1,496,  including  6,890  separate  packages.  The  construction  of  cases  has 
been  constantly  in  progress,  and  during  the  year  there  have  been  re- 
ceived and  fitted  for  use  and  placed  in  the  exhibition  halls  84  cases, 
chiefly  of  the  standard  patterns.  Forty-five  storage  cases  have  been 
made  for  use  in  the  laboratories,  5,400  wooden  drawers  and  trays,  and 
54,000  pasteboard  trays.  There  have  also  been  purchased  3,504  glass 
jars,  for  storage  and  exhibition  of  alcoholic  specimens,  and  24  barrels 
(1,115  gallons)  of  98  per  cent,  alcohol. 

The  chief  clerk  of  the  Museum  recently  appointed  has  given  much  of 
his  time  during  the  past  year  to  reorganizing  and  supervising  the  depart- 
ment of  property  and  supplies ;  methodizing  and  formulating  rules  and 
regulations  for  governing  the  same.  The  changes  that  have  been  made 
have  already  proven  of  great  practical  benefit,  simplifying,  as  they  do, 
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metbods  of  procedure  in  purchase  of  supplies  and  payment  of  bills,  and 
of  locating  responsibility  for  kind  and  quality  of  articles  furnished  and 
for  their  proi)er  use  and  care. 

The  distribution  of  duplicates  has  been  much  the  same  as  in  previous 
years.  About  twenty-four  thousand  specimens  have  been  sent  out  to  118 
institQtious  and  societies ;  those  to  institutions  in  the  United  States  are 
generally  gifts,  though  many  were  sent  in  the  way  of  exchange.  For  all 
foreign  sendings,  equivalents  in  the  way  of  exchange  have  been  received 
or  promised. 

The  total  number  of  visitors  to  the  Museum  building  has  been  174,225, 
to  the  Smithsonian  building  88,960;  the  total  number  considerably 
exceeding  200,000.  Over  1,000,000  persons  are  estimated  to  have  vis- 
ited the  Museum  since  the  completion  of  the  new  building. 

The  publications  of  the  Museum  have  been  carried  on  with  greater 
activity  than  usual  during  the  year,  Bulletins  numbered  23,  28, 29,  and 
30  having  been  published. 

In  addition  to  these  Bulletins  the  manuscript  of  Ko.  31  was  put  in 
type  during  the  year.  Volume  VII  of  the  Proceedings  of  the  Museum 
for  1884  was  published  in  its  complete  form,  and  the  printing  of  Vol- 
ume VIII  for  1885  was  completed,  and  an  edition  of  200  copies  distrib- 
nted  in  signatures.  This  form  of  publication  has  been  adopted  to  secure 
the  rapid  promulgation  of  the  work  of  the  Museum,  and  the  signatures 
are  placed  at  once  in  the  hands  of  the  principal  scientific  institutions 
and  of  specialists  who  are  directly  interested  in  the  work  in  progress 
in  the  Museum.  The  remainder  of  the  edition  of  1,000  copies  is  pub- 
lished in  bound  volumes,  and  in  time  appears  for  general  distribution 
in  the  miscellaneous  collections  of  the  Smithsonian  Institution. 

An  order  for  the  publication  of  Volume  IX  of  the  Proceedings  (for 
1886)  was  not  obtained  from  the  Secretary  of  the  Interior  until  after 
the  close  of  the  fiscal  year,  and  for  six  months  the  Museum  was  without 
any  means  of  publishing  the  results  of  its  current  work.  Several 
papers  which  properly  should  have  been  published  in  this  serial  were 
sent  elsewhere  to  be  printed.  The  Proceedings  of  the  Biological  Society 
(published  with  the  co-operation  of  the  Smithsonian  Institution)  was 
employed  to  relieve  this  temporary  lack  of  publishing  facilities.  Im- 
portant papers  by  Mr.  Eidgway  upon  the  Birds  of  the  Island  of  Cozu- 
mel,  and  other  papers  by  Messrs.  Bean,  Dresel,  Dall,  Eiley,  and  Eath- 
buri  were  made  public  through  this  medium. 

The  total  number  of  pages  published  by  the  Museum  during  the  year 
was  1,642,  and  that  of  papers  48;  the  total  number  of  labels  printed 
wafi  about  6,000.  It  has  not  been  found  necessary  to  introduce  any 
dianges  in  the  general  style  of  type  or  form  of  the  labels.  The  number 
of  labels  now  on  file  is  about  25,000,  and  requires  the  constant  atten- 
tion of  one  person  to  care  for  and  store  them  in  proper  condition  for 
ready  reference.  They  are  arranged  in  standard  unit  drawers,  about 
1(H>  m  number,  and  are  delivered  to  the  curators  of  the  several  depart- 
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ments  as  may  be  reqaired.  There  is  still  mach  work  to  be  doue  iu 
labelling  specimens,  and  it  has  been  found  necessary,  on  accoant  of  the 
time  reqaired  in  printing,  to  prepare  written  labels  for  temporary  dis- 
play with  many  of  the  exhibits. 

The  work  of  the  Moseom  library  has  been  developing  on  the  old  lines 
of  administration,  and  in  addition  to  the  central  reference  library,  which 
now  includes  volumes  and  pamphlets,  sectional  libraries  have  been  es- 
tablished in  the  scientific  departments,  each  under  the  control  of  the 
curator,  and  including  the  works  especially  needed  by  him  in  his  daily 
work.  All  the  sectional  libraries  are,  of  course,  under  the  supervision 
of  the  librarian. 

One  of  the  principal  improvements  of  the  year  has  been  the  placing 
of  temporary  covers  on  the  collection  of  pamphlets  (of  which  there  are 
over  2,000)  constituting  that  part  of  the  library  which  is  most  frequently 
consulted. 

The  operations  of  the  staff  of  preparators  are  discussed  at  length  in 
their  proper  place.  The  amount  of  work  accomplished  has  been  equal 
to  that  of  previous  years,  and  it  is  a  source  of  satisfaction  to  know  that 
the  standard  of  excellence  is  improving,  not  only  in  respect  to  individ- 
ual excellence  but  in  the  manner  of  labeling  and  displaying  the  collec- 
tions in  the  exhibition  cases.  We  are  constantly  called  upon  for  plans 
of  the  cases  and  fittings  in  use  in  the  Museum,  and  also  to  allow  officers 
of  other  museums  opportunities  to  study  our  methods  of  administration. 
At  no  time  during  the  year  have  there  been  less  than  six  or  eight 
students  thus  engaged.  In  response  to  such  applications,  as  well  as  to 
the  letters  which  are  almost  daily  received,  making  inquiries  into  our 
methods  of  work,  it  is  bur  policy  to  make  a  cordial  response.  It  is  con- 
sidered germane  to  the  objects  of  a  national  museum  to  render  the  re- 
sults of  its  labors  useful  to  similar  institutions  throughout  the  country, 
and  to  encourage  in  this  way,  as  well  as  by  the  distribution  of  specimens, 
the  growth  of  the  museum  idea  in  the  United  States. 

For  the  purpose  of  encouraging  the  new  school  of  taxidermists  and 
giving  encouragement  to  the  movement  for  the  improvement  of  mounted 
animals  in  the  Museum,  a  space  has  been  allotted  in  one  of  the  exhibi- 
tion halls  to  the  Society  of  American  Taxidermists,  and  already  a  very 
creditable  collection  has  been  placed  on  view,  the  object  of  which  is  to 
explain  the  improved  methods  of  modern  taxidermy,  and  to  show  ex- 
amples of  what  is  considered  the  highest  artistic  and  mechanical  per- 
fection in  the  art.  A  number  of  prize  pieces  from  the  annual  exhibi- 
tions of  the  Society  of  Taxidermists  have  been  given  or  lent  by  their 
authors.  This  collection  is  under  the  charge  of  Mr.  Hornaday,  chief 
taxidermist  of  the  Museum. 

The  collections  sent  to  the  New  Orleans  Exposition,  were  all  returned 
to  the  Museum  shortly  aftei  the  beginning  of  the  year,  and  have  long 
since  been  restored  to  their  proper  places  in  the  exhibition  or  reserve 
series.    A  considerable  number  of  duplicates  thus  returned  have  been. 
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placed  in  storage  subject  to  future  calls  of  similar  nature.  The  assist- 
ant director^  who  represented  the  Smithsonian  Institution  in  the  Gov- 
ernment Board  in  charge  of  exhibition  work,  has  completed  and  handed 
in  to  the  chairman  of  the  Board  his  portion  of  the  ofBicial  report,  and 
(so  &r  as  we  have  been  informed)  the  work  of  the  Board  has  been  com- 
pleted. A  number  of  exhibits  obtained  by  the  State  Department  for 
the  second  New  Orleans  Exhibition  have,  since  its  close  in  AprU,  been 
tamed  over  to  the  Museum  by  Mr.  G.  S.  Hill,  the  representative  of  that 
Department. 

I.  The  Department  of  Arts  and  Industries. — In  this  department,  which 
is  under  the  curatorship  of  the  Assistant  Director  of  the  Museum,  Mr. 
G.  Brown  Goode,  are  assembled  together  for  convenience  a  number  of 
special  collections  mainly  of  recent  ori^n  which  may  very  possibly  in 
future  be  grouped  in  quite  diflferent  relations.  The  scope  is  necessarily 
general  and  indefinite,  and  I  shall  simply  call  attention  to  the  present  con- 
dition of  some  of  the  most  important  groups  of  objects  which  it  contains. 

The  section  of  textiles  already  includes  a  very  full  series  of  the  ani- 
mal and  vegetable  fibers  used  throughout  the  world,  together  with  good 
representations  of  devices  for  spinning  and  weaving,  and  of  the  various 
products  of  the  textile  industries.  This  collection  is  nearly  all  perma- 
nently installed,  provided  with  printed  labels,  and  illustrated  by  dia- 
grams. For  lack  of  room,  fully  half  of  the  material  ready  for  exhi- 
bition has  been  stored  away,  and  the  cases  prepared  for  its  display  are 
in  boxes  in  the  Armory  building.  The  space  assigned  to  the  exhibition 
series  is  still  so  crowded  that  the  objects  cannot  be  satisfactorily  exam- 
ined. Work  upon  this  and  other  allied  technological  sections  under  the 
cbai^e  of  Mr.  Romyn  Hitchcock,  being  so  greatly  impeded  for  lack  of 
accommodation,  he  applied  for  and  obtained  a  furlough  of  two  years, 
and,  having  accepted  a  professorship  in  the  University  of  Osaka,  in 
Japan,  is  making  a  special  study  of  Oriental  technology. 

To  the  collection  of  food  substances,  also  under  the  charge  of  Mr. 
Hitchcock,  is  assigned  a  large  quantity  of  unassorted  material.  The  fbw 
eases  now  on  exhibition  contain  the  foods  of  the  Forth  American  In- 
dians, of  Japan  and  Ghina,  and  some  of  the  more  curious  and  unusual 
articles  of  diet.  There  are  also  two  cases  of  educational  importance 
which  exhibit  graphically  the  composition  of  the  human  body  and  its 
daily  expenditure  of  tissues  and  the  manner  in  which  this  is  compen- 
sated for  by  daily  rations  of  food.  This  collection  is  modeled  after  the 
famous  collection  of  similar  character  prepared  by  Dr.  Lankester  and 
others  for  the  Bethnal  Green  Museum  in  London.  It  is  however  based 
upon  an  entirely  new  series  of  analyses,  and  upon  a  revised  plan  prepared 
by  Prof.  W.  O.  Atwater,  of  Wesleyan  University,  ^nd  corresponds  to  the 
latest  views  in  physiological  chemistry. 

The  collections  in  chemical  technology  already  have  a  good  nucleus, 
and  tlie  chemical.manufiactures  and  their  products  and  methods  should 
ultimately  occupy  a  prominent  position  in  the  plan  of  the  Museum.  The 
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material  now  on  band  is  only  incidentally  displayed,  and  a  considerable 
portion  of  it  is  temporarily  appropriated  with  the  materia  medica  col 
lection. 

The  collections  of  materia  medica  are  still  under  the  charge  of  Dr.  H. 
G.  Beyer,  P.  S.  Navy,  detailed  by  the  Snrgeon-(Jeneral  of  the  Navy  for 
this  special  duty.  Its  increase  during  the  year  has  been  greater  than 
during  any  previous  year  except  the  first,  when  the  nucleus  of  the  col- 
lection was  formed  from  the  collections  received  from  different  national 
departments  at  the  Centennial,  and  the  gifts  of  W.  H.  Schieffelin  &  Co., 
of  New  York,  the  accessions  having  been  remarkable  for  their  interest 
and  value.  Amongst  the  most  important  accessions  may  be  mentioned 
those  received  from  the  Governments  of  Jamaica,  Japan,  and  Mexico  j 
the  collection  of  Dr.  Edward  Palmer  from  the  States  and  Territories  of 
the  Southwest  j  and  the  gifts  of  F.  Stearns  &  Co.,  of  Detroit,  Mich., 
and  W.  S.  Thompson,  of  Washington,  D.  C. 

There  are  3,326  specimens  on  exhibition,  to  1,457  of  which  are  attached 
printed  labels.  The  entire  collection  now  includes  4,850  specimens,  and 
409  entries  have  been  added  to  the  catalogue  during  the  year.  A  de- 
scriptive catalogue  of  the  collection  is  now  in  preparation  and  will  prob- 
ably be  completed  in  the  coming  year. 

The  attention  of  the  curator  has  been  devoted  especially  to  perfect- 
ing ond  completing  the  collection  in  accordance  with  the  very  elaborate 
plan  which  is  presented  in  Part  II,  of  the  Museum  Report. 

In  addition  to  the  work  upon  the  collection  the  curator  has  been 
carryingon  important  investigations  on  the  physiological  action  of  drugs. 
Seven  original  papers  embodying  the  results  of  his  investigations  have 
been  published,  two  are  in  press,  and  others  are  in  progress. 

Since  the  hall  containing  the  fisheries  collection  was  opened  to  the 
public,  in  May,  1884,  there  has  been  constant  improvement  in  the  con- 
dition of  the  material  exhibited,  and  a  number  of  important  additions 
have  been  made,  although  from  the  fact  that  the  collections  are  already 
so  complete,  its  growth  has  been  comparatively  less  extensive  than  that 
of  the  other  departments.  The  fisheries  of  North  America  are  already 
so  thoroughly  represented  that  there  can  be  but  little  necessity  for  ex- 
tending this  portion  of  the  department  except  by  keeping  it  abreast  of 
the  time,  by  exhibiting  modem  improvements  in  apparatus,  and  by  the 
building  up  of  certain  local  series  of  slight  importance,  such  as  the 
Chinese  fishery  apparatus  from  the  Pacific  coast.  There  are  still  want- 
ing illustrations  of  the  foreign  fisheries,  some  of  wiiich  have  been  filled 
since  this  department  has  been  referred  to  in  this  report.  Important 
collections  have  been  received  from  the  Government  of  Siam,  throufjh 
Minister  Halderman ;  from  the  Government  of  Japan ;  and  the  exten- 
sive collections  from  Great  Britain,  Sweden,  Spain,  France,  Holland, 
and  Greece,  acquired  at  the  close  of  the  London  Exhibition,  have  been 
since  incorporated  in  the  exhibition  series. 
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Ko  departmeut  of  the  Museam  is  perhaps  more  at  a  disadvantage  from 
the  limited  space  which  it  occupies  than  this.  In  the  recent  exhibition 
at  Loudon,  the  American  section  alone  occupied  nearly  three  times  the 
space  which  is  here  occupied  by  fishery  exhibits  from  all  parts  of  the 
world.  Many  important  things  cannot  be  displayed,  others  of  interest 
are  suspended  from  the  wall  at  so  great  a  height  that  they  are  seen  by 
bat  few,  and  cannot  be  examined  by  those  who  know  of  their  existence, 
while  it  is  impossible  to  group  together  by  countries,  properly,  series  of 
specimens  which  would  be  much  improved  by  this  kind  of  installation. 
Furthermore,  the  cases  are  so  closely  massed  that  the  availability  of  the 
collection  is  interfered  with.  The  section  of  fish-culture  is  almost  en- 
tirely crowded  out,  many  of  the  most  important  objects  having  been  sent 
elsewhere  for  storage.  The  fisheries  collection  has  been  for  the  past  two 
years  under  the  curatorship  of  B.  Edward  Earll,  who  also  has  in  hand 
the  collection  of  animal  products,  which,  since  the  return  of  the  coUec- 
tious  from  the  Kew  Orleans  Exhibition,  has  been  installed  in  a  very 
effective  manner  in  one  of  the  large  central  halls.*  This  collection,  which 
was  begun  in  connection  with  the  Philadelphia  Exhibition  and  greatly 
extended  for  that  of  New  Orleans,  is  of  great  popular  interest^  as  well 
as  of  considerable  economic  importance.  The  1,597  specimens  now  on 
exhibition  illustrate  the  applications  of  all  products  derived  from  the 
animal  kingdom  in  the  arts  and  industries.  Not  more  than  half  the  ma- 
terial available  for  the  purpose  is  now  displayed  to  the  public,  though 
this  collection  like  that  of  fisheries  is  one  which  derives  much  of  its 
value  from  having  each  class  represented  by  a  large  number  of  speci- 
mens, since  every  additional  well  selected  object  adds  to  the  interest 
of  the  objects  exhibited.    The  total  number  of  specimens  is  2,793. 

The  collection  of  historic  relics  includes  objects  of  national  interest 
relating  to  the  history  of  soldiers,  statesmen,  and  important  events,  and 
includes  several  hundred  objects.  This  collection  has  been  increased 
during  the  year  by  the  addition  of  many  manuscript  papers,  including 
letters,  military  orders,  and  other  ofScial  papers,  pertaining  to  the  co- 
lonial Government  and  to  the  periods  of  the  Eevolutionary  and  later 
wars.  The  most  prominent  exhibit  is  that  of  the  Washington  relics, 
transferred  to  the  Museum  in  1883  by  the  Commissioner  of  Patents, 
and  consisting  of  several  hundred  objects,  including  many  articles  of 
h6nsehold  use,  that  belonged  to  Washington,  besides  his  tents  and 
camp  equipage,  used  by  him  during  the  Bevolutionary  war.  There  are 
also  many  relics  of  other  soldiers  and  naval  cfdcers,  presented  to  them 
by  foreign  Governments.  Among  these  may  be  mentioned  swords  and 
guns  presented  to  President  Jefferson,  Commodore  Perry,  General  Rip- 
ley, General  Grant,  and  others.  There  are  also  memorials  of  many  of 
the  Arctic  expeditions  sent  out  by  the  United  States  and  English  Gov- 
ernments during  the  last  forty  years,  including  relics  of  Sir  John  Frank- 
lin, McClintock,  Elane,  Hall,  and  De  Long's  expeditions.  There  have 
been  added  during  the  year  a  number  of  relics  of  the  Southern  Confed- 
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eracy,  aud  it  is  hoped  to  largely  increase  this  interesting  eollection  by 
the  addition  of  similar  memorials  of  the  Northern  armies.  The  collec- 
tion of  coins  and  medals  is  receiving  some  additions,  and  already  about 
2,000  specimens  have  been  placed  on  exhibition.  The  medals  pertain- 
ing to  the  history  of  the  United  States  were  deposited  in  the  Moscnm 
by  the  Director  of  the  Mint,  and  include  bronze  copies  in  duplicate  of 
all  the  medals  that  have  been  struck  at  the  Mint  since  its  organization. 
Numerous  foreign  medals,  presented  to  the  Smithsonian  Institution  at 
various  times,  are  also  arranged  in  this  collection.  The  coin  series  is 
fast  increasing,  and  much  work  has  been  done  in  classifying  and  label- 
ing  about  2,000  specimens  of  ancient  Greek  and  Eoman  coins,  recently 
presented  to  the  Museum.  It  is  intended  to  arrange  a  series  of  the  coins 
by  countries,  showing  with  them  also  paper  currency  and  postage 
stamps,  giving,  as  far  as  possible,  the  history  of  each  coinage.  Mr.  A. 
Howard  Clark  has  been  placed  in  charge  of  this  specialty. 

Closely  related  to  the  historical  collection  is  the  series  illustrating  the 
history  of  steam  transportation,  under  the  charge  of  Mr.  J.  E.  Watkins, 
of  Camden,  N.  J.  The  John  Bull  engine,  imported  from  England  in 
1831,  the  model  after  which  all  subsequent  American  engines  have 
been  constructed,  has  been  given  to  the  Museum  by  the  Pennsylvania 
Bailroad  Company  and  placed  on  exhibition ;  and  adjoining  this  is  a 
case  in  which  there  are  already  assembled  about  forty  objects  illustratiiig 
the  beginnings  of  the  American  railroad  system.  It  is  greatly  to  be 
hoped  that  this  important  subject  may  be  given  an  opportunity  to  grow. 

The  collection  of  scientific  instruments  owes  its  interest  at  present 
chiefly  to  the  historical  associations  of  most  of  the  ax)paratus  displayed, 
including  as  it  does  instruments  used  by  Priestly,  Henry,  and  Hare. 
The  original  telegraphic  instrument  of  Morse  and  Vail  is  also  here 
shown. 

The  collections  of  musical  instruments,  modern  pottery,  and  porcelain, 
lacquer,  and  the  process  of  engraving  are  partially  displayed,  and  when 
cases  and  floor  space  shall  become  available,  will  soon  develop  into  im- 
portant features. 

II.  (A)  Department  of  Ethnology. — ^The  growth  of  the  department  of 
Ethnology  daring  the  year  has  been  very  great.  The  principal  efforts 
of  the  curator.  Prof.  O.  T.  Mason,  are  still  in  the  direction  of  reducing 
material  to  systematic  order  and  arranging  it  in  a  manner  available  for 
future  study  and  exhibition.  Much  more  space  is  necessary  for  the 
proper  prosecution  of  this  work.  Owing  to  this  fact,  as  well  as  to  delay 
in  construction  of  cases  and  printing  of  labels,  several  series  nearly 
ready  for  final  display  cannot  at  present  bo  exhibited. 

The  department,  although  one  of  the  largest,  is  one  of  the  youngest 
in  the  Museum.  To  the  science  of  ethnology  have  not  been  applied 
hitherto  those  rules  of  strict  classification  long  prevalent  in  the  other 
natural  sciences,  and  it  has  fallen  to  the  lot  of  the  new  curator  to  de- 
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velop  a  detailed  system  of  arrangement  in  connection  with  the  prelimi- 
nary handling  of  the  collections.  With  this  object  in  view,  certain 
rooms  and  areas  have  been  assigned,  and  in  these  have  been  grouped, 
with  special  reference  to  their  final  installation,  certain  large  classes  of 
objects,  such  as  the  weapoiis  of  war  and  the  chase,  implements  of  agri- 
culture, and  other  primitive  industries.  In  addition  to  these  great 
series  of  objects,  classified  according  to  function,  other  groups  of  objects 
have  been  arranged  in  accordance  with  another  idea  of  classification, 
which  is  deemed  of  equal  importance,  namely,  that  of  race., 

The  Eskimo  collection,  for  instance,  has  been  arranged  in  table  cases 
in  one  of  the  exhibition  halls,  in  accordance  with  the  ethnic  idea,  although 
in  the  minor  details  of  classification  function  and  form,  as  well  as  geo- 
graphical distribution,  have  been  followed. 

A  preliminary  study  of  the  collection  of  basketry  has  been  completed. 
A  paper  upon  the  baskets  of  uncivilized  peoples,  with  numerous  illus- 
trations, was  published  in  the  Museum  report  for  1884,  and  a  represent- 
ative series  placed  on  exhibition  with  provisional  labels.  The  throwing- 
sticks  and  sinew  back-bows  have  been  the  subject  of  pajiers,  and  are 
now  on  exhibition.  The  curator  has  in  progress  investigations  upon 
several  groups  of  objects,  notably  the  history  and  technology  of  archeryj 
upon  transportation  as  effected  by  man  without  the  aid  of  domestic 
animals  or  mechanism;  upon  the  peculiar  industries  of  several  handi- 
crafts; upon  the  Hoopah  Indians  of  California. 

The  underlying  ideas  in  these  investigations,  a  first  installment  of 
which  was  published  in  the  last  report  of  this  Museum,  are  (1)  that 
the  methods  of  strict  classification  and  nomenclature  already  applied 
in  the  other  natural  sciences  are  equally  applicable  to  anthropology;  (2) 
that  a  trustworthy  and  minute  study  of  modem  savage  and  barbarous 
technique  is  absolutely  requisite  to  the  archaeologist  and  technologist 
in  reconstructing  the  histoty  of  civilization. 

II  (B).  Dq^rtment  of  American  Aboriginal  Pottery. — The  collections 
in  this  department  have  continued  to  increase  with  astonishing  rapidity, 
and  the  extensive  accessions  which  have  been  received  through  the 
Bureau  of  Ethnology,  and  from  other  sources,  have  been  of  the  great- 
est sdentifio  importance  and  popular  interest.  One  of  the  four  large 
central  halls  of  the  Museum  is  devoted  entirely  to  this  subject,  and  the 
removal  of  the  collections  of  South  American  aboriginal  pottery  and  of 
the  extensive  collections  from  the  mounds  which  have  for  many  years 
been  accumulating  in  the  Archaeological  Hall  of  the  Smithsonian  build- 
ing, have  filled  it  up  to  such  an  extent  that  it  is  difficult  to  find  room 
for  the  new  material  as  it  comes  in. 

I>uriDg  the  year  a  portion  of  the  hall  has  been  thrown  open  to  the 
public,  although  it  has  been  necessary  to  retain  one-half  of  the  fioor  space 
as  a  work  room.  The  exhibition  case  surrounding  the  walls  of  this 
room  is  probably  the  largest  in  existence  in  any  museum,  being  2C0  feet 
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in  length,  4  feet  9  inches  in  depth,  and,  being  doable  throughout,  its 
entire  length  is  yirtually  520  feet  Doable  the  space  now  allotted  this 
department  is  necessary  for  its  proper  display,  and  the  value  of  the 
material  here  concentrated  is  practically  inestimable,  since  even  the 
modem  tribes,  who  are  still  making  pottery  similar  in  its  general  char- 
acter to  that  which  is  here  preserved,  have  deteriorated  to  such  a 
degree  in  their  artistic  capacity  or  skill,  that  their  products  are  not 
therefore  an  exponent  of  their  original  artistic  capabilities.  So  ex- 
haustive and  monographic  is  this  collection  that  it  is  impossible  that 
any  thorough  work  can  be  done  upon  the  American  aboriginal  pottery 
which  shall  not  in  great  part  be  based  upon  this  collection. 

The  detail  from  the  Bureau  of  Ethnology  of  Mr.  William  H.  Holmes 
as  honorary  curator  of  this  department  has  been  continued. 

In  addition  to  his  administrative  work,  he  has  been  engaged  in  the 
preparation  of  a  monograph  of  a  number  of  collections  from  the  prov- 
ince of  Chiriqui  in  Colombia. 

The  collections  made  under  the  direction  of  the  Bureau  of  Ethnology 
in  the  Mississippi  Valley  by  Dr.  Cyrus  Thomas,  are  deserving  of  special 
mention,  as  well  as  those  of  Col.  James  Stevenson  and  Mr.  E.  W.  Nelson 
in  the  Pueblo  country  of  the  Southwest 

III.  Department  of  Antiquities. — ^The  report  of  the  curator,  Dr.  Bau, 
for  the  current  year,  is  an  exhaustive  geographical  review  of  the  acces- 
sions, some  of  the  most  important  of  which  are  illustrated  by  draw- 
ings. The  total  number  of  accessions  has  been  2,751 ;  all  excepting  84 
were  of  sufficient  importance  to  be  added  to  the  exhibition  and  study 
series,  which  now  include  over  40,000  specimens.  In  the  arrangement  of 
the  archsBological  collections.  Dr.  Bau  is  taking  advantage  of  the  addi- 
tional space  placed  at  his  command  by  the  removal  of  the  ethnological 
collections  to  the  new  building,  to  display  his  material  in  a  manner  more 
instructive  to  the  public  and  more  useful  to  the  special  investigator. 

The  general  collection  is  now,  and  was  in  the  past,  arranged  primarily 
by  material;  all  objects  of  stone  are  together,  as  are  also  those  of  cop>- 
per,  bone,  horn,  shell,  clay,  and  wood;  secondarily  by  form  and  func- 
tion, stone  i>estles,  arrow-heads,  or  knives  are  placed  together,  the 
rudest  and  most  primitive  beginning  the  series,  the  most  perfect  at  itti 
close,  the  locality  of  each  specimen  being  clearly  indicated  upon  its 
label.  Stone  celts  are  arranged,  and  similar  groups  are  made  of  ham- 
mered knives,  &c.;  thirdly,  a  progressive  arrangement  is  adopted,  the 
rudest  and  most  primitive  of  the  celts,  for  instance,  being  at  the  be- 
ginning of  the  series,  and  the  most  i)erfect  and  elaborate  at  the  end. 

During  the  year  one  hundred  and  nineteen  of  these  special  collec- 
tions have  been  placed  on  exhibition.  This  form  of  special  collection 
is  becoming  of  great  importance  in  this  department  as  well  as  in  the 
department  of  ethnology  which  has  already  been  referred  to.  The  rai>i(l 
increase  at  the  present  time  in  the  department  of  archaeology  is  due  to 
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the  work  done  by  the  parties  sent  out  for  exploration  by  the  Bureaa  of 
Ethnology.  This  policy,  although  more  thoroughly  carried  out  than 
has  been  practicable  hitherto,  dates  back  to  the  2early  history  of  the 
Mnseum.  Certain  monographic  collections  of  this  sort  have  been  on 
exhibition  since  1870  or  longer. 

Dr.  Kan  is  engaged  upon  the  preparation  of  an  illustrated  work  on 
North  American  prehistoric  objects,  which  is  designed  to  serve  as  a 
gnide  for  visitors  to  the  department  and  as  an  explanation  of  the  termi- 
nology of  North  American  archaeology.  This  will  bear  the  title,  "A 
Classification  of  the  North  American  Prehistoric  Eelics  in  the  United 
States  National  Mnseum.''  This  book  will  be  fully  illustrated  and  it  is 
hoped  will  be  published  in  the  ensuing  year. 

IV.  Department  of  Mammals. — The  most  important  accessions  to  this 
department  in  this,  as  in  previous  years,  have  been  in  the  shape  of  single 
specimens  sent  from  zoological  gardens  and  menageries,  which  have 
shown  a  great  deal  of  liberality  to  the  Museum  in  this  respect. 

The  administrative  work  of  the  department  has  been  directed  chiefly 
to  the  preparation  for  an  entire  rearraugement  of  the  exhibition  series, 
when  the  promised  new  cases  shall  have  been  completed.  Many  of  the 
most  valuable  specimens  in  the  mounted  series  are  of  such  a  large  size 
that  it  has  not  hitherto  been  practicable  to  inclose  them  under  glass  or 
to  protect  them  from  mutilation.  The  larger  laboratory  rooms  into 
which  the  department  moved  just  before  the  beginning  of  the  year 
have  been  utilized  for  an  entire  rearrangement  of  the  collection  which 
hitherto  has  been  stored  in  the  bases  of  the  cases  in  the  exhibition  hall. 
The  entire  collection  has  been  carefully  studied  and  identified  with, the 
exeeption  of  the  SoricidcCj  and  good  progress  was  made  in  the  prepara- 
tion of  the  card  catalogue  of  the  collection. 

The  curator,  Mr.  F.*W.  True,  has  in  progress  extensive  investigations 
on  American  cetaceans,  and  is  at  present  engaged  upon  a  revision  of 
the  dolphins  of  the  world.  During  the  yearhe  visited  various  points 
on  the  coast  of  North  Carolina,  in  behalf  of  the  Fish  Commission,  to  se- 
cure material  for  his  work.  A  report  was  prepared  during  the  year  upon 
the  mammals  collected  by  E.  W.  Nelson  and  C.  L.  McKay  in  Alaska. 

V  (A).  Department  of  Birds. — ^The  growth  of  the  department  during 
the  year  has  been  very  satisfactory,  the  number  of  specimens  added  to' 
the  collection  being  4,147.  The  largest  single  accession  was  the  collec- 
tion made  by  the  U.  S.  Fish  Commission  steamer  Albatross  in  the 
Bahamas,  of  1,000  specimens  and  about  75  species,  of  which  5  were  new 
to  sdenqe.  Another  valuable  collection,  243  specimens,  81  species,  1 
new  to  the  fanna  of  North  America,  was  obtained  in  Alaska  by  Mr. 
Gharl^  H.  Townsend  while  on  a  mission  for  the  Fish  Commission.  Mr. 
Henry  Seebohro,  of  London,  has  given  to  the  Museum  171  specimens, 
tS^pecies,  chiefly  from  Siberia,  and  of  great  value  to  the  collections. 
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An  important  part  of  the  administrative  work  of  the  curator  has  been 
the  extension  of  the  collections  through  exchange,  and  several  of  the 
most  important  accessions  have  been  thus  acquired.  Among  the  most 
important  exchanges  have  been  those  with  the  Musee  d'Histoire  Nat- 
urelle,  of  Paris,  86  specimens,  79  species,  from  Madagascar  and  Oochin 
China ;  with  the  British  Museum,  225  specimens,  179  species,  from  In- 
dia ^nd  Europe ;  with  the  Mexican  Geographical  Exploring  Expedition, 
136  specimens,  76  species,  and  with  Count  Hans  Von  Berlepsch,  of 
Miinden,  Germany,  60  specimens,  60  species,  of  South  American  birds. 
Two  thousand  five  hundred  and  eighty-one  specimens  have  been  sent 
out  in  exchange  and  a  full  equivalent  received.  The  routine  work  has 
been  pushed  forward  as  rapidly  as  possible,  the  exhibition  series  having 
been  entirely  arranged  and  twelve  additional  exhibition  cases  filled. 
More  than  half  of  the  mounted  collection  has  been  transferred  to  exhi- 
bition stands  of  the  improved  standard,  recently  adopted.  The  final 
labeling  of  the  exhibition  series  has  been  deferred  by  delays  at  the 
Government  Printing  Offtce,  and  advantage  has  been  taken  of  the  delay 
to  revise  the  labels,  in  order  that  they  may  accord  with  the  order  of 
classification  adopted  by  the  American  Ornithologists^  Union.  The 
"  Code  and  Check-list  of  North  American  Birds,^'  adopted  by  the  Ameri- 
can Ornithologists'  Union,  which  has  been  published  during  the  year, 
was  prepared  by  a  committee  of  the  Union  holding  its  sessions  in  the 
Ornithological  Laboratory  of  the  Museum,  and  the  systematic  work  in- 
volved was  based  upon  the  national  collections.  The  almost  univ^sal 
adoption  of  this  checklist  in  America,  and  the  consequent  harmony  of 
arrangement  between  the  national  collections  and  those  in  museum  col- 
lections throughout  the  country,  will  not  only  greatly  facilitate  the  work 
of  this  department  in  the  future,  but  will  be  of  great  advantage  to  the 
progress  of  ornithology. 

The  curator,  Mr.  Ridgway,  and  the  assistant  curator,  Dr.  Stejneger, 
have  published  about  fifty  papers  upon  the  collections  during  the  year, 
occupying  about  600  octavo  pages. 

Among  the  investigations  in  progress  are  Mr.  Bidgway's  studies 
of  Empidonaxj  Puffinus^  Larus^  ^strelataj  Colinus^  and  Lagopus.  Mr. 
Bidgway  has  also  in  preparation  a  manual  of  North  American  birds  for 
the  use  of  naturalists  and  sportsmen.  Dr.  Stejneger  has  in  preparation 
a  monograph  of  the  birds  of  Japan,  for  use  in  the  preparation  of  which 
the  Japanese  Government  has  sent  out  a  large  number  of  specimens. 

Another  important  research  completed  during  the  year  was  that  by 
Professor  Ferrari-Perez,  of  the  Geographical  Exploring  Expedition  of 
Mexico,  upon  the  birds  of  Mexico,  the  entire  collection  of  birds  among 
the  national  collections  having  been  brought  to  Washington  for  deter- 
mination and  comparison,  and  his  paper  being  based  upon  the  studies 
of  the  two  national  collections. 

The  number  of  specimens  in  the  collection  is  now  65,945,  7,000  M 
which  have  been  set  apart  for  the  exhibition  series.    The  universal  cry 
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for  more  space  is  especially  load  from  the  omitliologksts,  wlio  might 
readily  fill  it  with  material  suitable  for  exhibition. 

V  (B).  Department  of  Oology. — The  collection  of  eggs  and  nests  of 
birds  has  been  under  the  honorary  curatorship  of  Gapt.  Charles  E. 
Bendire,  U.  S.  Army,  and  very  much  has  been  accomplished  during  the 
year  in  its  classification  and  arrangement.  The  total  number  of  speci- 
mens added  is  2,556  in  253  lots,  and  there  are  now  more  than  44,000  speci- 
mens in  the  collection,  of  which  1,491  are  in  the  exhibition  and  31,124 
in  the  reserve  collection,  the  remainder  having  been  set  aside  as  dupli- 
cates. The  most  important  accession  of  the  year  was  obtained  in  ex- 
change from  Gapt.  B.  F.  Goss,  of  Pewaukee,  Wis.,  641  specimens,  111 
species.  Gaptain  Bendire  has  continued  his  own  gifts  to  the  Museum. 
Another  important  accession  is  the  collection  obtained  by  the  Albatross 
in  the  Bahamas  in  1886.  The  oological  collections  are  arranged  in  an 
inconvenient  apartment  in  the  Museum,  and,  if  space  allowed,  should 
be  assigned  an  apartment  at  least  twice  as  large,  in  proximity  to  the 
ornithological  collections. 

VI.  Department  of  Reptiles. — The  department  has  continued  under  the 
honorary  curatorship  of  Dr.  H.  G.  Yarrow.  The  collections  are  massed 
together  in  a  small  basement  room,  and  a  series  of  painted  casts  of  the 
largest  species  of  snakes  and  turtles  of  North  America  is  the  only  por- 
tion of  the  collection  displayed  to  the  public  This  collection  is  ex- 
ceedingly rich,  nearly  every  speciesof  North  American  reptiles  and  batra- 
chians  being  included,and  the  total  number  of  specimens  being  estimated 
at  25,334.  An  exhibition. series  of  750  specimens  has  been  selected,  but 
there  is  no  room  for  its  display.  During  the  year  Prof.  E.  D.  Gope,  of 
Philadelphia,  who  has  been  occupied,  under  the  direction  of  the  Smith- 
sonian Institution,  in  the  preparation  of  a  report  upon  the  reptiles  of 
North  America,  has  completed  the  identification  of  the  Museum  collec- 
tion of  batrachians,  and  has  identified  and  described  in  Museum  pub- 
lications collections  made  by  the  various  correspondents  of  the  Museum 
in  Mexico  and  Gentral  and  South  America. 

Vn.  Dqfartment  of  Fishes. — In  no  department  of  the  Museum  perhaps 
is  there  so  great  a  discrepancy  between  the  extent  of  the  collections 
and  the  amount  of  space  available  for  their  administration,  and  the 
progress  toward  an  ideally  satisfactory  arrangement  is  therefore  greatly 
retarded.  Good  progress  has  been  made  during  the  year,  however,  and 
the  corator,  Dr.  T.  H.  Bean,  reports  that  all  the  material  under  his  charge, 
except  recent  collections  made  by  the  TJ.  S.  Fish  Gommission  in  the 
deei>-8ea  regions  of  the  Atlantic,  has  been  catalogued,  the  total  number 
of  entries  at  the  end  of  the  year  being  37,893,  of  which  662  have  been 
made  during  the  yeai.  The  work  of  preparing  illustrations  of  the  most 
important  of  the  American  species  has  been  carried  forward  by  the  cura- 
tor, and  drawings  of  78  species  have  been  made. 
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The  card  catalogue  of  the  reserved  series,  which  has  been  in  prep- 
aration for  several  years,  has  now  been  completed,  and  this  card-cata- 
logue, it  is  needless  to  say,  proves  to  be  invaluable  as  an  aid  to  speedy 
access  to  the  specimens,  as  well  as  being  a  readily  available  systematic 
index  to  tiie  entire  collection. 

A  large  amount  of  duplicate  material,  including  at  least  15,000  speci- 
mens, has  been  set  aside  for  distribution,  and  is  ready  for  exchange  or 
distribution  as  soon  as  time  can  be  spared  to  separate  it  into  lots  and 
packages. 

The  entire  collection  has  been  overhauled  and  put  in  the  best  possible 
condition.  An  idea  of  its  extent  may  be  given  by  the  fact  that  in  order 
to  fill  up  bottles  that  have  become  partly  empty  by  evaporation  and 
replace  the  alcohol,  which  had  become  unfit  for  use,  twenty-five  barrels 
of  alcohol  were  required. 

The  bulk  of  the  larger  specimens  is  still  necessarily  kept  in  copper 
tanks ;  but  everything  that  could  be  conveniently  transferred  to  glass 
has  been  placed  in  jars  during  the  year,  thus  securing  greater  accessi- 
bility and  safety  from  destruction. 

Heavy  drafts  have  been  made  upon  the  time  of  the  curator  through 
his  occupation  as  editor  of  the  publications  of  the  Museum,  and  it  is 
hoped  for  the  good  of  the  Department  that  he  may  bci  relieved  of  this 
extra  service.  He  has,  however,  carried  on  the  customary  amount  of 
special  research,  having  identified  and  reported  upon  a  collection  of 
fishes  from  Jamaica,  forwarded  by  the  public  museum  of  that  colony ; 
on  a  collection  of  fishes  from  Alaska,  sent  in  by  Lieut.  Commander  H. 
E.  Nichols,  TJ.  S.  Navy,  besides  a  collection  of  fishes  from  Central  Mexico 
sent  in  by  Professor  Dug^. 

Much  of  the  research  work  of  the  curator  has,  however,  in  connec- 
tion with  Mr.  Goode,  been  directed  towards  the  preparation  of  a  report 
upon  the  extensive  deep-sea  collections  of  the  TJ.  S.  Fish  Commission, 
and  those  obtained  by  Mr.  Alexander  Agassiz  in  connection  with  the 
work  of  the  TJ.  S.  Coast  Survey. 

The  work  of  this  department  was,  during  the  months  of  August  and 
September,  1885,  transferred  to  the  Fish  Commission  headquarters  at 
Wood's  Holl,  where  all  the  deep-sea  collections  were  concentrated,  over- 
hauled, classified,  and  catalogued,  and  systematic  investigations  carried 
on—- a  portion  of  the  results  of  which  has  already  been  made  public,  and 
the  remainder  of  which  it  is  hoped  will  soon  appear  in  a  monograph  of 
the  deep-sea  fish  fauna  of  the  Eastern  Atlantic,  which  has  been  for 
some  years  in  preparation. 

The  ease  with  which  this  extensive  collection  was  handled  in  the  large 
rooms  which  were  available  for  the  purpose  at  Wood's  HoU,  offers  an 
illustration  of  the  great  need  for  the  better  accommodation  of  the 
fish  collection  in  Washington.  Work  was  finished  in  a  few  weeks  at 
Wood's  HoU  which  it  would  have  required  four  or  five  months  to  have 
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accomplished  in  the  cramped  work-rooms  in  Washington.  The  collec. 
tions  which  under  these  more  favorable  conditions  had  been  overhanledy 
identified,  properly  catalogued,  and  arranged  were  returned  to  Wash- 
ington in  October  and  November,  and  replaced  upon  the  shelves  in  sys- 
tematic order,  where  they  are  now  being  worked  up  as  rapidly  as  pos- 
sible. 

IX.  Department  o/MolluaJcs, — The  department  of  moUusks  under  the 
curatorship  of  Mr.  W.  H.  Dall  and  Mr.  E.  E.  G.  Stearns,  has  made  ex- 
tensive progress  during  the  year,  especially  in  .he  matter  of  catalogu- 
ing and  arranging  the  accumulations  of  past  years.  The  amount  of 
work  accomplished  is  well  shown  by  the  number  of  catalogue  entries, 
which  is  18,638,  representing  between  fifty  and  sixty  thousand  individ- 
ual specimens.  Only  thrae  times  as  many  entries  were  made  in  the 
catalogue  of  this  department  during  the  preceding  twenty  years.  The 
number  of  entries  does  not  represent  the  accessions  of  the  year  which 
contained,  however,  much  that  was  valuable  and  interesting.  The  clas. 
sification  and  systematic  arrangement  of  the  accessions  of  previous 
years,  especially  the  Jeffreys  collection  and  the  Stearns  collection,  have 
made  extensive  demands  upon  the  attentiod  of  the  staff.  It  may  fairly 
be  said  that  there  never  has  been  an  exhibition  collection  of  moUusks, 
although  many  years  ago  a  few  cases  of  shells  were  incidentally  dis- 
played. Al>eginninghasbeen  made  by  the  curator  in  the  work  of  de- 
veloping this  collection,  and  one  experimental  case  containing  the  chief 
types  of  cephalopods,  pearls  and  pearl  formations,  cameo  shells,  and 
sections  showing  the  internal  structure  of  various  large  and  ornamen- 
tal species,  has  been  placed  on  exhibition.  A  provisional  display  is  also 
made  of  the  principal  economic  moUusks  of  North  America.  There  is, 
however,  no  space  available  for  exhibition  of  molluscan  collections,  and 
the  laboratory  rooms  are  inadequate  and  inconvenient,  so  that  even  the 
task  of  making  the  collections  available  for  the  use  of  students  is  much 
more  difficult  than  it  should  be,  and  what  is  being  done  may  be  looked 
opon  as  preparatory  to  the  occupation  of  more  suitable  apartments 
when  such  shall  have  been  provided. 

The  main  features  of  the  work  of  the  year  may  be  stated  as  follows: 
The  identification  of  specimens  for  teachers  and  others  in  various  parts 
of  the  United  States ;  the  identification  and  classification  of  the  recent 
or  living  moUusks  of  the  Atlantic  coast  of  North  America,  as  well  as 
those  of  the  Antillean-Caribbean  region,  in  order  to  facilitate  compari- 
son and  investigation  of  the  later  fossUs  with  related  living  forms ;  the 
arraDgeroent  o'f  land,  pond  and  fiuviatile  gastropods,  as  well  as  the 
fresh- water  acephala  for  the  purposes  of  comparison  and  investigation 
in  the  matter  of  geographical  distribution  and  variation  of  species  as 
related  to  and  affected  by  environment  and  environmental  conditions. 

The  foregoing,  as  a  whole,  bears  directly  or  indirectly  upon  the 
geological  phenomena  and  physical  conditions,  present  and  past,  of  the 
continent  of  North  America,  &c.,  and  the  connection  <^git||*cftyl^y^ijtt% 
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the  Asiatic  and  European  continents.  Ultimately  by  means  of  the  am- 
ple collection  of  Jeffreys  in  Great  Britain  and  Northern  Europe,  of  Dall 
in  Alaska  and  the  North  Pacific,  of  Stearns'  TV  est  American  and  gen- 
eral collection,  and  the  accumulations  of  moUuscan  forms  received  from 
the  U.  S.  Fish  Commission,  the  student  will  be  enabled  to  pursue  the 
biologicaj  history  and  connections  of  the  two  great  oceans  which  bound 
the  North  American  continent,  as  well  as  the  opposite  regions  of  Eu- 
rope and  Asia. 

Among  the  most  important  investigations  in  progress  is  that  of  Mr. 
Dall  upon  the  deep-sea  mollusks,  and  his  studies  upon  the  Quaternary 
'molluscan  fauna  of  the  United  States,  and  the  continuation  of  previous 
investigations  by  Mr.  Stearns  on  the  geographical  distribution  of  the 
land  and  fresh-water  mollusks  of  North  America  and  the  variation  of 
the  same,  as  related  to  and  affected  by  the  physical  characters  of  their 
environment. 

X.  Department  of  Entomology. — ^Although  the  department  of  insects 
in  the  National  Museum  was  organized  three  years  ago,  little  has  hitherto 
been  attempted  beyond  the  care-taking  necessary  for  the  preservation 
of  the  material  already  on  hand  j  the  honorary  (or  unpaid)  curator  of 
the  department,  Dr.  0.  V.  Eiley,  having  had  comparatively  little  aid 
from  the  Museum  appropriation  in  the  matter  of  construction  of  cases 
or  the  employment  of  assistants.  At  the  beginning  of  the  present 
fiscal  year  a  salaried  assistantcnratorship  was  established,  to  which 
Mr.  John  B.  Smith  was  appointed.  Additional  accommodations  in  the 
laboratory  and  exhibition  hall  had  been  provided,'  and  the  study-col- 
lections iind  the  exhibition  series  are  now  being  rapidly  extended. 

In  October,  Dr.  0.  V.  Eiley  formally  presented  to  the  Museum  his 
private  collection  of  North  American  insects,  representing  the  fruits  of 
his  own  labors  in  collecting  and  study  for  over  twenty-five  years.  This 
collection  contains  over  115,000  pinned  specimens,  and  much  additional 
material  unpinned  and  in  idcohol. 

This  generous  gift  to  the  Government  has  long  been  contemplated  by 
Dr.  Eiley,  whose  ambition  it  is  to  be,  so  far  as  possible,  instrumental 
in  forming  a  national  collection  of  insects,  and  who  is  satisfied  that  his 
collection  will  form  an  excellent  nucleus  for  future  accumulations.  In 
his  letter  of  presentation  he  remarks : 

•'While  the  future  of  any  institution  dependent  on  Congressional 
support  may  not  be  so  certain  as  that  of  one  supported  by  endowment, 
I  make  this  donation  in  the  firm  belief  and  full  confidence  that  the  Na- 
tional Museum  is  already  so  well  established  in  public  estimation  that 
it  must  inevitably  grow  untU  it  shall  rival  and  ultimately  surpass  other 
institutions  in  this  country,  or  the  world,  as  a  rei)Ository  of  natural- 
history  collections. 

<'If  there  shall  in  the  future  result  the  concentration  here  at  the  na- 
tional capital  of  the  extensive  entomological  material  which  naturally 
comes  here,  and  which  in  the  past  has  b^n  scattered  among  specialists 
in  all  parts  of  the  country,  so  that  in  the  future  the  student  may  find 
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valuable  material  to  further  his  work  in  any  order,  I  shall  feel  amply 
rewarded  for  the  action  I  have  taken." 

A  recent  censns  of  the  national  collection  of  insects  has  been  taken, 
the  results  of  which  are  published  in  the  curator^s  report  for  the  year. 

XI.  Department  of  Marine  Invertebrates, — ^The  XJ.  S.  Pish  Commis- 
sion has  continued  to  be  the  principal  contributor  to  this  department, 
which  is  in  charge  of  Mr.  Bichard  Bathbun.  The  steamer  Albatross 
remained  in  active  service  during  the  most  of  the  year,  making  explora- 
tions along  the  entire  eastern  coast  of  North  America,  from  the  Grand 
Bank  of  Newfoundland  to  Southern  Florida  and  the  Bahamas.  A  large 
part  of  the  region  visited,  and  especially  the  important  fishing  banks 
located  off  the  coast  of  the  British  provinces  and  the  deep-water  areas 
about  the  Bahama  Beefis,  had  never  been  systematically  investigated 
before,  and  the  biological  results  were,  therefore,  of  the  greatest  value. 
Over  two  hundred  and  fifty  successful  hauls  were  made  with  the  dredge, 
beam  trawl,  and  tangles,  the  deepest  cast  having  been  in  2,731  fathoms, 
or  considerably  over  3  miles.  The  amount  of  material  obtained  was 
very  large,  and  many  of  the  groups  of  marine  invertebrates  are  now  in 
the  hands  of  specialists  for  study.  Important  contributions  were  also 
received  from  other  sources:  notably  a  fine  series  of  deep-sea  soundings 
from  the  southern  Atlantic  and  Pacific  Oceans,  made  by  the  XJ.  S.  S. 
Enterprise,  and  large  collections  from  the  Western  and  Northwestern 
coasts  off  America  and  Siberia.  One  of  the  most  interesting  accessions 
consists  of  microscopical  preparations  of  nearly  two  hundred  species 
of  British  sponges,  mainly  described  or  identified  by  the  late  Doctor 
Bowerbank,  and  supplied  by  Oanon  A.  M.  Norman,  a  distinguished 
English  naturalist,  to  whom  the  Museum  was  previously  indebted  for 
important  exchanges. 

The  west  hall  of  the  Smithsonian  Institution,  which  has  served  as  a 
work-room  for  this  department  during  most  of  the  past  three  years,  has 
been  permanently  opened  to  the  public,  although  no  considerable 
changes  have  recently  been  made  in  the  arrangement  of  the  display 
collections.  The  northwest  gallery  of  tlie  main  hall  is  now  used  for  the 
storage  and  examination  of  the  dried  specimens  of  marine  invertebrates, 
and  an  additional  large  store-room  has  been  fitted  up  in  the  basement 
for  alcoholic  collections  which  have  had  an  unparalleled  growth  during 
the  past  few  years.  The  work  of  identifying  the  collection  of  Eebiui 
has  been  completed,  and  that  group  is  now  conveniently  arranged  for 
reference  and  study.  It  contains  152  species,  many  of  which  are  repre- 
sented by  extensive  series  of  specimens  covering  a  wide  range  of  distri- 
bution. A  list  of  all  the  specimens  has  been  prepared  for  publication. 
The  Hon.  Theodore  Lyman  has  continued  his  work  upon  the  collection 
of  Opbinrans  belonging  to  the  Museum,  and  is  now  engaged  in  study- 
ing the  specimens  obtained  by  the  steamer  Albatross  south  of  Gape 
Hatteras^  and  those  from  the  western  coast  of  North  America,  includ- 
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ing  Alaska.  Prof,  A.  E.  Verrill,  Prof.  S.  I.  Smith,  and  several  othei 
Dataralists  are  still  engaged  as  collaborators  upon  Fish  Commission 
collections,  some  of  which  have  been  transferred  to  the  Museam  daring 
the  past  year,  while  others,  are  expected  at  an  early  date.  Large  num- 
bers of  duplicate  specimens  have  been  distributed  to  institutions  of 
learning  throughout  the  country. 

XII.  Department  of  Comparative  Anatomy, — The  work  in  this  depart- 
ment, of  which  Mr.  F.  W.  True  is  curator,  is  at  present  confined  to  a 
development  of  the  osteological  collection  which  is  already  of  consider- 
able dimensions  and  occupies  one  of  the  entire  exhibition  halls.  The  addi- 
tions to  this  department  have  been  comparatively  few,  the  steady  in- 
crease in  the  exhibition  series  of  material  being  the  result  of  cleaning  and 
mounting  skeletons  which  had  come  into  the  Museum  in  previous  years. 

Attention  has  been  directed  especially  to  obtaining  skeletons  of  thor- 
oughbred domestic  animals,  and  a  considerable  number  of  specimens 
representing  the  Important  breeds  of  dogs,  have  been  obtained  during 
the  year.  In  this  series  a  single  case  is  devoted  to  the  comparison  of 
the  vertebrae  of  the  different  groups  of  vertebrates.  Of  the  cervical 
vettebrad  a  considerable  number  of  typical  forms  have  been  placed  side 
by  side;  in  another  series  the  dorsal,  in  another  the  caudal  vertebrsd. 
Another  part  of  the  series  shows  the  limbs  of  the  vertebrates  arranged 
so  that  their  parts  can  be  readily  compared.  In  still  another  ease  is  ex- 
hibited the  structure  of  bones  and  the  teeth,  and  so  on  through  the  en- 
tire, structure  of  the  skeleton. 

A  card  catalogue  of  the  skeletons  of  the  mammals,  which  constitute 
the  greater  bulk  of  the  collection,  has  been  completed. 

XIII.  Department  of  Invertebrate  Fossils — (A)  Paleozoic  Sectian. — Mr. 
C.  D.  Walcott,  of  the  Geological  Survey,  honorary  curator,  reports  that 
the  collection  now  contains  over  80,000  specimens,  of  which  7,833  have 
been  added  during  the  year,  a  large  portion  of  this  material  having 
been  transferred  from  the  Geological  Survey.  The  collection  has  been 
personally  arranged  by  him  during  the  two  years  of  his  connection  with 
the  Museum,  and  is  now  contained  in  sixteen  table-cases  in  one  of  the 
principal  halls  of  the  Museum.  Nothing  has  yet  been  exhibited,  but  as 
soon  as  cases  shall  have  been  provided,  a  very  interesting  series  already 
selected  may  be  placed  upon  view,  Mr.  Walcott's  attention  is  at  present 
especially  directed  to  the  formation  of  a  systematic  collection  of  the 
Cambrian  fossils  of  the  United  States,  as  well  as  for  securing  a  study 
collection  from  typical  localities  in  the  Lower  Silurian  and  Devonian 
formations. 

The  special  research  upon  which  Mr.  Walcott  is  engaged  in  behalf  of 
the  Geological  Survey  is  the  study  of  the  stratigraphy  and  paleontology 
of  the  Cambrian  system  of  North  America.  During  the  past  year  the 
results  of  a  preliminary  study  of  the  Middle  Cambrian  was  published 
as  Bulletin  30  of  the  U.  S.  Geological  Survey.  ^  ^ 
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(B)  Mesozoic  Section. — Dr.  0.  A.  White,  of  the  XJ.  S.  Geological  Survey, 
honorary  curator,  reports  a  total  of  1,563  entries  in  the  catalogue  dar- 
ing the  year.  The  principal  additions  are  those  which  have  been  sent 
by  the  U.  S.  Geological  Survey.  The  work  of  arranging  and  classify- 
ing tiie  collections  has  progressed  steadily,  and  they  are  now  accessible 
for  purposes  of  study.  The  provisional  arrangement  is  purely  strati- 
graphical,  only  a  broad  biological  classification  having  been  attempted 
under  each  geological  period.  The  type  specimens  have  been  re-identi. 
fied  by  Mr.  J.  B.  Marcou,  who  has  published  a  catalogue  of  the  same 
in  the  Proceedings  of  the  Museum.* 

(G)  Oenozoic  Section. — ^This  department,  organized  since  the  change  of 
Mr.  Dall  from  the  Coast  Survey  to  the  Geological  Survey,  in  which  he 
is  officially  serving  as  paleontologist  in  charge  of  the  later  formations, 
is  practically  incorporated  with  the  department  of  moUusks. 

XI Y  and  XY .  Departments  of  Fossil  and  Recent  Plants. — ^The  botanical 
collections  are  under  the  honorary  curatorship  of  Prof.  Lester  F.Ward, 
of  the  TJ.  S.  Geological  Survey,  and  Mr.  P.  H.  Eaiowlton,  one  of  the  assist- 
ants of  the  Museum.  The  attention  of  the  curator  is  chiefly  directed 
toward  the  study  of  the  fossil  plants,  a  subject  upon  which  he  is  now 
the  principal  American  authority.  His  sketch  of  the  history  and  pres- 
ent condition  of  fossil  botany,  published  during  the  year  as  one  of  the 
bulletins  of  the  Geological  Survey,  gives  an  excellent  idea  of  the  char- 
acter of  the  work  he  has  undertaken  to  accomplish  in  connection  with 
the  national  collections.  The  number  of  specimens  added  during  the 
year  has  not  been  great,  attention  having  been  chiefly  concentrated 
upon  the  preliminary  work  of  classification  and  arrangement.  The 
herbarium  of  recent  plants  contains  now  not  less  than  30,000  specimens. 
The  largest  and  most  valuable  accessions  during  the  year  were  the  col- 
lections from  Texas  and  the  adjacent  States  and  Territories,  gift  of 
Dr.  Y.  Havard,  U.  S.  Army,  the  types  of  his  paper  upon  "the  Flora  of 
Texas,''  published  in  the  Proceedings  of  the  Museum.  An  important 
piece  of  routine  work  accomplished  has  been  the  completion  of  the  card- 
catalogue  of  the  Joad  collection  of  Old  World  plants,  recently  acquired 
from  the  Botanical  Gitrdens  at  Kew,  through  the  Harvard  Herbarium. 
This  collection  contains  about  10,000  species,  9,000  of  which  were  new 
to  the  herbarium.  The  card-catalogue  system,  as  applied  to  the  arrange- 
ment of  the  American  herbarium,  has  proved  to  be  of  great  practical 
value,  since  it  renders  it  possible  to  ascertain  the  presence  or  absence 
of  any  species  without  going  through  cases. 

"This,"  remarks  the  curator,  "is  believed  to  be  the  only  large  her- 
barium in  this  country  in  which  this  system  has  been  adopted,  and  the 
labor  of  keeping  it  up  will  be  very  slight  compared  with  what  it  would 
be  to  prepare  such  a  catalogue  after  the  accumulation  of  a  great  mass 
of  material.    No  species  is  considered  as  belonging  to  the  collection 
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aatil  its  card  bas  first  been  written  and  entered.  Besides  convenience 
of  consultation^  tbis  system  possesses  another  point  of  advantage  in 
that  it  furnishes  the  source  of  a  record,  easily  accessible,  of  the  exact 
status  and  magnitude  of  the  collections,  a  matter  which  is  open  to  much 
speculation  when  no  such  data  are  at  hand. 

"  The  poisoning  of  specimens  newly  received  has  occupied  much  time. 
About  5,000  specimens  have  been  permanently  protected  from  the  rav- 
ages of  insects.  A  complete  immersion  of  the  specimens  in  a  saturated 
alcoholic  solution  of  strychnine  has  been  found  most  efficacious. 

<'  The  work  which  has  required  the  largest  amount  of  time  has  been 
the  selection  of  material  for  mounting.  Instead  of  mounting  indiscrimi- 
nately the  mass  of  duplicate  material  which  constantly  comes  to  a  col- 
lection of  this  character,  a  careful  comparison  is  always  made  in  order 
to  be  certain  that  the  specimens  wiU  actually  add  to  the  ones  already 
in  hand ;  either  a  different  phase  of  the  plant  or  a  new  and  interesting 
locality.  In  this  manner  pure  duplication  is  checked  and  the  growth 
of  the  herbarium  made  to  accommodate  itself,  as  nearly  as  possible,  to 
the  present  somewhat  restricted  space.  As  rapidly  as  the  specimens 
selected  can  be  mounted,  they  are  added  to  their  systematic  place  to 
the  herbarium,  so  that  no  large  amount  of  this  new  material  is  allowed 
to  accumulate  and  remain  inaccessible." 

XVI.  Department  of  Aftn^rate.— The  department  of  minerals,  so  long 
in  a  quiescent  condition,  is  now  making  rapid  progress  under  the  direc- 
tion of  Prof.  P.  W.  Clarke,  of  the  U.  S.  Geological  Survey,  who  is  its 
honorary  curator,  assisted  by  Mr.  W.  8.  Yeates.  An  extensive  system 
of  exchanges  has  been  carried  on  during  the  year  with  private  collectors 
and  with  a  number  of  public  museums,  among  which  may  be  mentioned 
the  !diCole  des  Mines  in  Paris,  the  museum  at  Annecy  in  Savoy,  the  Uni- 
versity of  Sydney,  Australia,  and  Amherst  College,  Massachusetts,  and 
an  unusual  number  of  gifts  have  been  received  from  individuals  and 
institutions. 

The  total  increase  in  the  number  of  specimens  during  the  year  has 
been  nearly  800.  The  number  of  specimens  in  the  collection,  including 
duplicates,  is  18,401,  about  4,500  of  which  are  on  exhibition.  The  exhibi- 
tion space  of  the  department  is  already  overcrowded  and  the  collection 
for  public  display  cannot  be  increased  until  more  cases  can  be  provided. 
Much  has  been  accomplished,  however,  in  the  improvement  of  the  ar- 
rangement of  both  study  and  exhibition  series,  and  the  classification  is 
more  perfect  than  before.  The  collection  of  gems  and  ornamental  stones 
has  received  its  full  share  of  attention,  and  a  description  of  this  will  be 
printed  in  the  Museum  report  during  the  coming  year.  Special  atten- 
tion has  been  given  to  the  enlargement  of  the  meteorite  collection.  The 
proper  growth  of  this  collection  is  greatly  impeded,  perhaps  more  so 
than  any  other,  by  a  lack  of  funds  for  the  purchase  of  valuable  speci- 
mens which  now  invariably  fall  into  the  hands  of  dealers  and  foreign 
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The  scientific  work  apon  the  collection  has  been  mostly  done  in  con- 
nection with  the  work  of  the  Geological  Survey.  Professor  Clarke  is  en- 
gaged in  an  investigation  of  the  chemical  structure  of  the  silicates,  and 
there  are  also  in  progress  in  his  laboratory  in  the  Museum  building  a 
revision  of  the  borates  and  a  full  series  of  analyses  of  the  mineral  tour- 
maline. 

XYII.  Department  o/Lithology  and  Physical  Oeology. — ^The  increase  of 
the  department,  though  not  so  large  as  in  the  previous  years,  has  been 
healthy  and  symmetrical.  Among  the  more  important  accessions  may 
be  mentioned  a  collection  of  rocks  and  building  stones  of  Mexico,  ob- 
tained by  exchange  from  the  Mexican  Geographical  Exploring  Expedi- 
tion ;  a  series  of  the  rocks  of  continental  Europe,  obtained  by  exchange 
from  the  museum  at  Annecy,  Savoy  ^  a  series  of  typical  marbles  from 
Pickens  County,  Georgia,  gift  of  the  Georgia  Marble  Company,  and  a 
series  of  building  stones  obtained  from  the  State  commissioner  of  South 
Carolina  at  the  New  Orleans  Exposition,  and  a  vertical  column  repre- 
senting the  proportional  thickness  of  the  Archean,  Cambrian,  and  Silu- 
rian rocks  of  New  Hampshire,  obtained  by  exchange  from  Prof.  C.  H. 
Hitchcock. 

The  exhibition  series  has  continued  to  increase,  and  all  the  available 
cases  are  already  filled,  and  much  material  ready  for  display  as  soon  as 
others  are  constructed.  The  time  of  the  curator  and  his  assistant  has 
been  fully  occupied  in  the  development  of  the  exhibition  series,  in  the 
preparation  of  copy  for  labels,  and  in  the  completion  of  classification  of 
the  study  series.  A  number  of  beautiful  and  instructive  relief  maps, 
placed  in  the  Museum  by  the  TJ.  S.  Geological  Survey,  have  been  pro- 
vided with  cases  and  put  on  exhibition.  Chief  among  these  are  the 
models  of  Mount  Taylor,  New  Mexico;  Washoe  District,  Nevada;  Eu- 
reka District,  Nevada;  Uinta  and  Wasatch  Mountains,  Utah;  Lead- 
ville  and  vicinity,  Colorado;  the  same  in  sections;  High  Plateaus  of 
Utah;  Henry  Mountains,  Utah;  stereogram  of  the  Henry  Mountains, 
Utah;  Elk  Mountains,  Colorado;  Yosemite  Valley,  California,  and  the 
Yellowstone  National  Park.  Of  the  various  exhibition  series  in  process 
of  preparation,  the  collections  of  rock-forming  minerals,  the  structural 
series,  lithological  series,  and  the  building  and  ornamental  stones  only 
are  in  condition  approximating  completion.  Others,  now  under  way, 
though  in  a  less  advanced  stage,  are  the  three  series  classed  under  the 
head  of  dynamical,  structural,  and  historical  geology.  A  portion  of  the 
materials  belongiug  to  these  series  are  already  on  exhibition,  being  of 
themselves  sufficiently  striking  in  appearance  to  excite  interest,  though 
not  occupying  their  proper  places  in  the  systematic  collection. 

The  investigations  of  the  curator,  Mr.  G.  P.  Merrill,  have  been  directed 

chiefly  toward  the  mineralogy  of  the  District  of  Columbia,  the  origin  and 

nature  of  fulgurites,  the  durability  of  building  stones,  besides  studies  on 

local  petrograpy  which  are  not  yet  ready  for  publication.    The  curator 
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has  also  prepared  a  catalogae  of  the  building  stone  collection  now  in  the 
Maseum,  which  will  be  published  in  the  Museum  report  for  the  coming 
year.  He  has  also  in  preparation  a  general  work  on  economic  petrog- 
raphy for  the  use  of  students,  quarrymen,  architects,  and  builders. 
The  curator  calls  especial  attention  to  the  desirability  of  allowing  the 
head  of  the  department  annually  a  certain  sum  of  money  to  be  ex- 
pended in  filling  gaps  in  the  exhibition  series. 

The  total  number  of  rock  specimens  in  the  collection  is  given  bs 
20,647,  17,647  of  which  belong  to  the  reserve  series.  Of  the  latter 
number,  5,313  are  on  exhibition,  2,730  of  which  are  building  and  orna- 
mental stones,  and  1,829  belong  to  the  educational  series  and  rock- 
forming  minerals. 

XVIII.  Department  of  Metallurgy  and  JEconomic  Oeology. — ^The  atten- 
tion of  Prof.  F.  P.  Dewey,  curator  of  this  department,  has  been  devoted 
to  classifying  and  arranging  the  mass  of  unassorted  material  which  has 
been  referred  to  in  previous  reports,  especially  the  material  received 
from  the  Institute  of  Mining  Engineers,  part  of  which  was  received 
during  the  year.  It  has  not  been  the  policy  of  the  department  to  solicit 
accessions,  owing  to  the  fact  that  there  is  so  much  material  already  on 
hand  which,  owing  to  the  lack  of  space,  it  has  been  impossible  to  bring 
under  control.  During  the  year  work  upon  the  preparation  of  the  ex- 
hibition series  has  gone  steadily  forward,  and  as  soon  as  the  exhibition 
cases  shall  have  been  provided  a  large  amount  of  material  can  be  dis- 
played. A  preliminary  display  has  been  made  of  a  portion  of  this'collec- 
tion,  especially  the  systematic  collection,  the  beginnings  of  which  were 
exhibited  at  Few  Orleans.  This  material  exhibited  at  Few  Orleans 
was  intended  to  illustrate  (1)  the  geological  distribution  of  the  ores  of 
the  United  States  and  (2)  the  processes  used  in  the  extraction  of  the 
metals  from  the  ores.  A  descriptive  catalogue  of  the  systematic  col- 
lections has  been  prepared  by  the  curator  for  publication  in  the  Mu- 
seum report  during  the  coming  year  as  a  guide  for  visitors  and  as  a 
foundation  for  future  collections. 

The  curator  has  for  three  years  been  engaged  upon  the  investigation 
of  the  physical  properties  of  coke,  and  has,  already  published  a  paper 
upon  the  porosity  and  specific  gravity  of  different  kinds  of  coke.  In 
the  prosecution  of  this  work  the  department  is  aided  by  Maj.  Jed. 
Hotchkiss,  who  has  provided  necessary  apparatus.  In  connection  with 
this  work  especial  attention  has  been  paid  to  the  development  of  the 
Museum  collection  of  the  cokes  of  the  world,  which  is  already  of  con- 
sidrable  extent  and  constantly  increasing. 

The  curator  called  attention  to  the  especial  need  of  the  Museum  for 
special  systematic  collections  gathered  with  reference  to  showing,  first 
the  nature  and  the  methods  of  occurrence  of  the  various  ores  in  differ- 
ent portions  of  the  United  States ;  second,  the  methods  of  mining,  and 
third,  the  methods  and  processes  of  smelting.    In  connection  with 
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these  collections  of  a  scientific  and  technological  character,  it  is  desira- 
ble to  illustrate  in  tlie  Museum  the  condition  of  miners  and  their  modes 
of  life.  This  has  already  been  done  for  the  anthracite  coal  miners  of 
Pennsylvania,  and  the  screens  of  photographs,  instruments,  and  clothing 
already  on  exhibition  are  of  great  interest.  We  hope  that  similar  collec- 
tions may  be  obtained  in  connection  with  other  kinds  of  miners. 

The  total  number  of  specimens  in  the  collection  is  estimated  at  48,000, 
of  which  17,000  are  on  exhibition.  During  the  year  5,606  entries,  in- 
cluding 8,552  specimens,  have  been  made. 

BUEEAU  OF  ETKN^OLOGY. 

The  prosecution  of  ethnologic  researches  among  the  Forth  American 
Indians,  under  the  Smithsonian  Institution  and  in  compliance  with  law 
was  continued  during  the  fiscal  year  1885-'86  under  the  charge  of  Maj. 
J.  W.  Powell,  who,  as  Director  of  the  Bureau  of  Ethnology,  has  fur- 
nished the  following  account  of  its  operations: 

The  aeconnt  of  the  work  for  the  six  months  ending  June  30, 1885,  as 
published  in  the  report  of  the  Secretary  of  the  Smithsonian  Institution 
for  that  period,  being  meager,  for  the  reasons  therein  stated,  some  por- 
tions of  the  operations  in  the  latter  part  of  the  year  1884-'85  are  now 
included  to  preserve  continuity. 

The  report  may  be  conveniently  divided  into  the  two  general  heads 
of  Field  Work  and  Office  Work^  the  latter  to  a  large  extent  being  the 
supplement  to,  and  discussion  of,  the  former,  and  executed  by  the  same 
officers  who  had  previously  obtained  materials  and  information  in  the 
field. 

I.   FIELD  WORK. 

This  heading  may  be  divided  into :  first,  Mound  Explorations  ^  second. 
Explorations  in  Ancient  and  Modern  Stone  Yillages  3  and,  third.  General 
Field  Studies,  embracing  those  in  institutions,  linguistics,  and  other 
divisions  of  anthropology. 

Mound  Explorations. — The  work  of  the  mound  exploring  division, 
under  the  charge  of  Prof.  Cyrus  Thomas,  was  carried  on  during  the 
year  with  the  same  success  reported  for  former  years. 

Messrs.  James  D.  Middleton,  John  P.  Eogan,  and  John  W.  Enmiert 
were  engaged  during  the  year  as  regular  assistants ;  Mr.  Charles  I^L 
Smith,  Kev.  S.  D.  Peet,  and  Mr.  H.L.  Key nolds  were  also  employed  for 
short  periods  as  temporary  assistants. 

At  the  commencement  of  the  year  Messrs.  Middleton  and  Emmert 
▼ere  at  work  on  the  mounds  and  ancient  monuments  of  Southwestern 
Wisconsin,  where  they  remained  until  cold  weather  set  in,  when  tUey 
vere  transferred  to  East  Tennessee,  where  Mr.  Emmert  continued  at 
work  throughout  the  remainder  of  the  year.  ^ 


Digitized  by 

I 


^QQSl^ 


52  REPORT   OF   THE    SECRETARY. 

It  was  deemed  advisable  to  coniniencc  the  preparation  of  a  complete 
report  of  the  work  of  the  division,  with  a  view  of  having  it  ready  for 
I)ublicatiou  by  the  close  of  the  fiscal  year  ending  June  30, 1887.  Mr. 
Middleton  was  called  to  the  office,  where  he  remained,  preparing  maps 
and  idats  and  cataloguing  the  collections,  until  the  latter  part  of  A[)ril, 
188C,  when  he  again  entered  upon  field  work  in  the  southern  part  of 
Illinois. 

Mr.  Eogan  was  in  charge  of  the  office  from  the  1st  of  July  to  the 
middle  of  August,  Professor  Thomas  being  in  the  field  during  that  time. 
He  was  engaged  the  remainder  of  the  year  in  exploring  the  mounds  of 
Northern  Georgia  and  East  Tennessee. 

Kev.  S.  D.  Peet  was  employed  for  a  few  months  preparing  a  prelim- 
inary map  showing  the  localities  of  the  antiquities  of  Wisconsin  and 
the  areas  formerly  occupied  by  the  different  Indian  tribes  which  are 
known  to  have  inhabited  that  region.  In  addition  he  prepared  for  use 
in  the  rei>ort  notes  on  the  distribution  and  character  of  the  mound  and 
other  ancient  works  of  Wisconsin. 

Mr.  Smith  was  engaged  during  the  month  of  June  in  exploring  mounds 
in  Southwestern  Pennsylvania }  and  Mr.  Beynolds  during  the  same  time 
in  tracing  and  exploring  the  monuments  of  Western  New  York.  The 
amount  of  field  work  done  was  substantially  the  same  as  in  previous 
years.  About  3,500  specimens  were  obtained,  all  of  which,  collected 
before  June  30, 1886,  have  been  numbered,  catalogued,  and  turned  over 
to  the  National  Museum. 

Explorations  in  Ancient  and  Modern  Stone  Villages. — During  the  sum- 
mer the  Director,  accomi)anied  by  Mr.  James  Stevenson,  revisited  por- 
tions of  Arizona  and  New  Mexico  in  which  many  structures  are  found 
which  have  greatly  interested  travelers  and  anthropologists,  and  about 
which  various  theories  have  grown.  The  results  of  the  investigation 
have  been  so  much  more  distinct  and  comprehensive  than  any  before 
obtained  that  they  require  mention. 

On  the  plain  to  the  west  of  the  Colorado  River  and  north  of  the  San 
Francisco  Mountain  there  are  many  scattered  ruins,  usually  having'one, 
two,  or  three  rooms  each,  all  of  which  are  built  of  basaltic  cinders  and 
blocks.  Through  the  plain  a  valley  runs  to  the  north,  and  then  east  to 
the  Little  Colorado.  Down  the  midst  of  the  valley  there  is  a  wash, 
through  which,  in  seasons  of  great  rainfall,  a  stream  courses.  Along 
this  stream  there  are  extensive  ruins  built  of  sandstone  and  limestone. 
At  one  place  a  village  site  was  discovered,  in  which  several  hundred  peo- 
ple once  found  shelter.  To  the  north  of  this  and  about  25  miles  from  the 
summit  of  San  Francisco  Peak,  there  is  a  volcanic  cone  of  cinder  and 
basalt.  This  small  cone  had  been  used  as  the  site  of  a  village,  a  pueblo 
having  been  built  around  the  crater.  The  materials  of  construction  were 
derived  from  a  great  sandstone  quarry  near  by,  and  the  pit  from  which 
they  were  taken  was  many  feet  in  depth  and  extended  over  2  or  3  acres 
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of  [ground.  The  cone  rises  on  the  west  in  a  precipitous  cliff  from  the 
valley  of  au  iutermittetit  creek.  The  pueblo  was  built  ou  that  side 
at  the  summit  of  the  cliff,  and  extending  on  the  north  and  south  sides 
along  the  summit  of  steep  slopes,  was  inclosed  on  the  east,  so  that 
the  plaza  was  entered  by  a  covered  wjiy.  The  court,  or  plaza,  was  about 
one-third  of  an  acre  in  area.  The  little  pueblo  contained  perhaps  sixty 
or  seventy  rooms.  Southward  of  San  Francisco  Mountain  many  other 
ruins  were  found. 

East  of  the  San  Francisco  Peak,  at  a  distance  of  about  12  miles,  an- 
other cinder  cone  was  found.  Here  the  cinders  are  soft  and  friable,  and 
the  cone  is  a  prettily  shaped  dome.  On  th e  southern  slope  there  are  exca- 
vations into  the  indurated  and  coherent  cinder  mass,  constituting  cham- 
bers, often  10  or  12  feet  in  diameter  and  6  to  10  feet  in  height.  The 
chambers  are  of  irregular  shape,  and  occasionally  a  larger  central  cham- 
ber forms  a  kind  of  vestibule  to  several  smaller  ones  gathered  about  it. 
The  smaller  chambers  are  sometimes  at  the  same  altitude  as  the  central 
or  principal  one,  and  sometimes  at  a  lower  altitude.  About  one  hundred 
and  fifty  of  these  chambers  have  been  excavated.  Most  of  them  are  now 
partly  filled  by  the  caving  in  of  the  walls  and  ceilings,  but  some  of  them 
are  yet  in  a  good  state  of  preservation.  In  these  chambers,  and  about 
them  on  the  summit  and  sides  of  the  cinder  cone,  many  stone  implements 
were  found,  especially  metates.  Some  bone  implements  also  were  dis- 
covered. At  the  very  summit  of  the  little  cone  there  is  a  plaza,  inclosed 
by  a  rude  wall  made  of  volcanic  cinders,  the  floor  of  which  was  care- 
fully levellcil.  The  plaza  is  about  45  by  75  feet  in  area.  Here  the 
people  lived  in  underground  houses— chambers  hewn  from  the  friable 
volcanic  cinders.  Before  them,  to  the  south,  west,  and  north  stretched 
beautiful  valleys,  beyond  which  volcanic  cones  are  seen  rising  amid  pine 
forests.  The  people  probably  cultivated  patches  of  ground  in  the  low 
valleys. 

Alx)nt  18  miles  still  farther  to  the  east  of  San  Francisco  Mountain 
another  ruined  village  was  discovered,  built  about  the  crater  of  a  vol- 
canic cone.  This  volcanic  peak  is  of  much  greater  magnitude.  The 
crater  opens  to  the  eastward.  On  the  south  many  stone  dwellings  have 
been  built  of  the  basaltic  and  cinder-like  rocks.  Between  the  ridge  on 
the  south  and  another  on  the  northwest  there  is  a  low  saddle  in  which 
other  buildings  have  been  erected,  and  in  which  a  great  plaza  was 
found,  much  like  the  one  previously  described.  But  the  most  interest- 
ing part  of  this  village  was  on  the  cliff  which  rose  on  the  northwest  side 
of  the  crater.  In  this  cliff  are  many  natural  caves,  and  the  caves 
themselves  were  utilized  as  dwellings  by  inclosing  them  in  front  with 
walls  made  of  volcanic  rocks  and  cinders.  These  cliff  dwellings  are 
placed  tier  above  tier,  in  a  very  irregular  way.  In  many  cases  natural 
eaves  were  thus  utilized;  in  other  cases  cavate  chambers  were  made; 
that  is,  chambers  have  been  exc^avated  in  the  friable  cinders.  On  the 
very  summit  of  the  ridge  stone  buildings  were  erected,  so  that  this  vil- 

Digitized  by  VjUUQIC 


54  REPORT   OP   THE   SECRETARY. 

lage  was  in  part  a  cliflf  village,  in  part  cavate,  and  in  part  the  ordinary 
stone  pneblo.  Tbe  valley  below,  especially  to  the  southward,  was  prob- 
ably occupied  by  their  gardens.  In  the  chambers  among  the  overhang- 
ing cliffs  a  great  many  interesting  relics  were  foand  of  stone,  bone,  and 
wood,  and  many  potsherds. 

About  8  miles  southeast  of  Flagstaff,  a  little  town  on  the  southern 
slope  of  San  Francisco  Mountain,  Oak  Creek  enters  a  cafion,  which 
runs  to  the  eastward  and  then  southward  for  a  distance  of  about  10 
miles.  The  gorge  is  a  precipitous  box  canon  for  the  greater  part  of  this 
distance.  It  is  cut  through  carboniferous  rocks — sandstones  and  lime- 
stones— which  are  here  nearly  horizontal.  The  softer  sandstones  rap- 
idly disintegrate,  and  the  harder  sandstones  and  limestones  remain. 
Thus  broad  shelves  are  formed  on  the  sides  of  the  cliffs,  and  these 
shelves,  or  the  deep  recesses  between  them  were  utilized,  so  that  here  is 
a  village  of  cliff  dwellings.  There  are  several  hundred  rooms  alto- 
gether. The  rooms  are  of  sandstone,  pretty  carefully  worked  and  laid 
in  mortar,  and  the  interior  of  the  rooms  was  plastered.  The  opening 
for  the  chimney  was  usually  by  the  side  of  the  entrance,  and  the  ceil- 
ings of  the  rooms  are  still  blackened  with  soot  and  smoke.  Around 
this  village,  on  the  terrace  of  the  cafion,  great  numbers  of  potsherds, 
stone  implements,  and  implements  of  bone,  horn,  and  wood  were  found; 
and  here,  as  in  all  of  the  other  ruins  mentioned,  corncobs  in  great 
abundance  were  discovered. 

In  addition  to  the  four  principal  ruins  thus  described  many  others  are 
found — most  of  them  being  of  the  ordinary  pueblo  type.  From  the 
evidence  presented  it  would  seem  that  they  had  all  been  occupied  at  a 
comparatively  late  date.  They  were  certainly  not  abandoned  more  than 
three  or  four  centuries  ago. 

Later  in  the.season  the  Director  visited  the  Supai  Indians  of  Cata- 
ract Caiion,  and  was  informed  by  them  that  their  present  home  had 
been  taken  up  not  many  generations  ago,  and  that  their  ancestors 
occupied  the  ruins  which  have  been  described;  and  they  gave  such  a 
circumstantial  account  of  the  occupation  and  of  their  expulsion  by  the 
Spaniards,  that  no  doubt  can  be  entertained  of  the  truth  of  their  tradi- 
tions in  this  respect.  The  Indians  of  Cataract  Canon  doubtless  lived 
on  the  north,  east,  and  south  of  San  Francisco  Mountain  at  the  time 
this  country  was  discovered  by  the  Spaniards,  and  they  subsequently 
left  their  cliff  and  cavate  dwellings,  and  moved  into  Cataract  Ga&on, 
where  they  now  live.  It  is  thus  seen  that  these  cliff  and  cavate  dwellings 
are  not  of  an  ancient,  prehistoric  time,  but  that  they  were  occupied  by 
a  people  still  existing,  who  also  built  pueblos  of  the  common  type. 

Later  in  the  season  the  party  visited  the  cavate  ruins  near  Santa  Clara, 
previously  explored  by  Mr.  Stevenson.  Here,  on  the  western  side  of 
the  Eio  Grande  del  Norte,  were  found  a  system  of  volcanic  peaks,  con- 
stituting what  is  known  as  the  Valley  Range.  To  the  east  of  these 
peaks,  stretching  far  beyond  the  present  channel  of  the  Bio  Grande, 
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there  was  once  a  great  Tertiary  lake,  which  was  gradually  filled  with 
the  sands  washed  into  it  on  every  hand  and  by  the  ashes  blown  out  of 
ihe  adjacent  volcanoes.  This  great  lake  formation  is  in  some  plaees  a 
thoQsand  feet  in  thickness.  When  the  lake  was  filled,  the  Bio  Qrando 
eat  its  channel  through  the  midst  to  a  depth  of  many  hundreds  of  feet. 
The  volcanic  mountains  to  the  westward  send  to  the  Bio  Grande  a 
number  of  minor  streams,  which  in  a  general  way  are  parallel  with  one 
another.  The  Bio  Grande  itself  and  all  of  these  lateral  streams  have 
cut  deep  gorges  and  cafions,  so  that  there  are  long,  irregular  tablelands, 
or  mesas,  extending  from  the  Bio  Grande  back  to  the  Valley  Mountains, 
each  mesa  being  severed  from  the  adjacent  one  by  a  caiion  or  caiiou 
valley;  and  each  of  these  long  mesas  rises  with  a  precipitous  cliff  from 
the  vsdley  below.  The  cUfEs  themselves  are  built  of  volcanic  sands  and 
ashes,  and  many  of  the  strata  are  exceedingly  light  and  friable.  The 
specific  gravity  of  some  of  these  rocks  is  so  low  that  they  will  float  on 
water.  Into  the  faces  of  these  cliffia,  in  the  friable  and  easily-worked 
rock,  many  chambers  have  been  excavated;  for  mile  after  mile  the  cliffs 
are  studded  with  them,  so  that  altogether  there  are  many  thousands. 
Sometimes  a  chamber  or  series  of  chambers  is  entered  from  a  terrace, 
but  usually  they  were  excavated  many  feet  above  any  landing  or  ter- 
races below,  so  that  they  could  be  reached  only  by  ladders.  In  other 
places  artificial  terraces  were  built  by  constructing  retaining- walls  and 
filling  the  interior  next  to  the  cliff  with  loose  rock  and  sand.  Very  often 
steps  were  cut  into  the  face  of  a  cliff  and  a  rude  stairway  formed  by 
which  chambers  could  be  reached.  The  chambers  were  very  irregularly 
arranged  and  very  irregular  in  size  and  structure.  In  many  cases  there 
is  a  central  chamber  which  seems  to  have  been  a  general  living-room 
for  the  people,  and  back  of  which  two,  three,  or  more  chambers  somewhat 
smaller  are  found.  The  chambers  occupied  by  one  family  are  some- 
times connected  with  those  occupied  by  another  family,  so  that  two  or 
three  or  four  sets  of  chambers  have  interior  communication. 

Usually,  however,  the  communication  from  one  system  of  chambers  to 
another  was  by  the  outside.  Many  of  the  chambers  had  evidently  been 
occupied  as  dwellings.  They  still  contained  fire-places  and  evidences 
of  fire ;  there  were  little  caverns  or  shelves  in  which  various  vessels 
were  placed,  and  many  evidences  of  the  handicraft  of  the  people  were 
left  in  stone,  bone,  horn,  and  wood,  and  in  the  chambers  and  about  the 
sides  of  the  cliffs  potsherds  are  abundant.  On  more  careful  survey  it 
was  found  that  many  chambers  had  been  used  as  stables  for  asses, 
goats,  and  sheep.  Sometimes  they  had  been  filled  a  few  inches,  or  even 
two  or  three  feet  with  the  excrement  of  these  animals.  Bars  of  corn 
and  corn-cobs  were  also  found  in  many  places.  Some  of  the  chambers 
were  evidently  constructed  to  be  used  as  storehouses  or  caches  for  grain. 
Altogether  it  is  very  evident  that  the  cliff  houses  have  been  used  in 
comparatively  modern  times,  at  any  rate  since  the  people  owned  asses, 
coats,  and  sheep.    The  rock  is  of  such  a  friable  nature  that  it  will  not  ^ 
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stand  atmospheric  degradation  very  long,  and  there  is  abundant  evi- 
dence of  this  character  testifying  to  the  recent  occupancy  of  these 
cavate  dwellings.  Above  the  cliflfs,  on  the  mesas  which  have  already 
'  been  described,  evidences  of  more  ancient  ruins  were  found.  These 
were  pueblos  built  of  cut  stone  rudely  dressed.  Every  mesa  had  at 
least  one  ancient  pueblo  upon  it,  evidently  far  more  ancient  than  the 
cavate  dwellings  found  in  the  face  of  the  cliffs.  It  is  then  very  plain 
that  the  cavate  dwellings  are  not  of  great  age;  that  they  have  been 
occupied  since  the  advent  of  the  white  man,  and  that  on  the  summit  of 
the  cliflfe  there  are  ruins  of  more  ancient  pueblos.  Kow,  the  pottery  of 
Santa  Clara  had  been  previously  studied  by  Mr.  Stevenson,  who  made 
a  large  collection  there  two  or  three  years  ago,  and  it  was  at  once  no- 
ticed that  the  potsherds  of  these  cliff  dwellings  are,  both  in  shape  and 
material,  like  those  now  made  by  the  Santa  Clara  Indians.  The  pecu- 
liar pottery  of  Santa  Clara  is  readil^^  distinguished,  as  may  be  seen  by 
examining  the  collection  now  in  the  National  Museum.  While  encamped 
in  the  valley  below,  the  party  met  a  Santa  Clara  Indian,  and  engaged 
him  in  conversation.  From  him  the  history  of  the  cliflf  dwellings  was 
soon  discovered.  His  statement  was  that  originally  his  people  lived  in 
six  pueblos,  built  of  cut  stone,  ux)on  the  summit  of  the  mesas;  that 
there  came  a  time  when  they  were  at  war  with  the  Apaches  and  Nava- 
108,  when  they  abandoned  their  stone  pueblos  above,  and  for  greater 
protection  excavated  the  chambers  in  the  cliffs  below ;  that  when  this 
war  ended,  part  of  them  returned  to  the  pueblos  above,  which  were  re- 
built ;  that  there  afterward  came  another  war,  with  the  Comanche  In- 
dians, and  they  once  more  resorted  to  cliff  dwellings.  At  the  close  of  this 
war  they  built  a  pueblo  in  the  valley  of  the  Bio  Grande,  but  at  the  time 
of  the  invasion  of  the  Spaniards  their  people  refused  to  be  baptized, 
and  a  Spanish  army  was  sent  against  them,  when  they  abandoned  the 
valley  below  and  once  more  inhabited  the  cliff  dwellings  above.  Here 
they  lived  many  years,  Until  at  last  a  wise  and  good  priest  brought 
them  peace,  and  persuaded  them  to  build  the  pueblo  which  they  now 
occupy — the  village  of  Santa  Clara.  The  ruin  of  the  pueblo,  which 
they  occupied  previous  to  the  invasion  of  the  Spaniards,  is  still  to  be 
seen,  about  a  mile  distant  from  the  present  pueblo. 

The  history  thus  briefly  given  was  repeated  by  the  governor,  and  by 
other  persons,  all  substantially  to  the  same  effect.  It  is  therefore 
evident  that  the  cavate  dwellings  of  the  Santa  Clara  region  belong  to 
a  people  still  extant ;  that  they  are  not  of  great  antiquity,  and  do  not 
give  evidence  of  a  prehistoric  and  now  extinct  race. 

Plans  and  measurements  were  made  of  some  of  the  villages  with 
sufificient  accuracy  to  prepare  models.  Photographic  views  and  sketches 
were  also  procured,  with  which  to  illustrate  a  detailed  rei)ort  of  the 
subject,  to  be  published  by  the  Bureau. 

After  the  investigations  made  in  company  with  the  Director,  Mr. 
Stevenson  proceeded  with  a  party  to  the  Province  of  Tussiyan,  in  Ari- 
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zona,  to  stady  the  ethnologic  characteristics  of  its  inhabitants,  and  to 
make  collections  of  such  implements  and  utensils  as  would  illustrate 
their  arts  and  industries.  Several  months  were  spent  among  the  vil- 
lages, resulting  in  a  large  collection  of  rare  objects,  all  of  which  were 
selected  with  special  reference  to  their  anthropologic  importance.  This 
collection  contains  many  articles  novel  in  character,  and  for  different 
uses  from  any  heretofore  obtained,  all  of  which  will  form  an  important 
addition  to  the  collections  in  the  National  Museum. 

A  study  of  their  religious  ceremonials  and  mythologic  beliefs  was 
made,  of  which  full  notes  were  taken.  Sketches  were  made  of  their 
masks  and  other  objects  which  could  not  be  obtained  for  the  collection. 

Mrs.  Stevenson  was  also  enabled  to  secure  a  minute  description  of  the 
celebrated  dance,  or  medicine  ceremony,  of  the  Kavajos,  called  the  Y6i- 
bit-cai.  Mrs.  Stevenson  made  complete  sketches  of  the  sand  altars, 
masks,  and  other  objects  employed  in  this  ceremonial. 

Mr.  Victor  MindeleflF,  who  has  in  past  years  been  engaged  in  investi- 
gating the  architecture  of  the  pueblos,  and  the  ruins  of  the  Southwest, 
commenced  work  shortly  before  the  beginning  of  the  fiscal  year.  A 
short  visit  was  paid  to  the  Moki  villages,  securing  drawings  of  some 
constructional  details,  and  also  traditions  bearing  on  the  ruins  in  that 
vicinity.  The  main  camp  was  established  near  Mashongnavi,  one  of 
the  Moki  villages.  A  large  ruined  pueblo,  formerly  occupied  by  the 
Mashongnavis,  was  here  surveyed.  No  standing  walls  are  found  at  the 
present  time,  and  many  portions  of  the  plan  are  entirely  obliterated. 
Typical  fragments  of  pottery  were  collected. 

Following  this  work,  four  other  ruined  pueblos  were  surveyed,  and 
such  portions  of  them  as  clearly  indicated  dividing  walls  were  drawn 
on  the  ground-plans. 

Many  of  the  ruins  in  this  vicinity,  according  to  the  traditions  of  the 
Mokis,  have  been  occupied  in  comparatively  recent  times — a  number 
of  them  having  been  abandoned  since  the  Spanish  conquest  of  the 
country.  In  several  cases  the  villages  now  occupied  are  not  the  same 
as  those  first  visited  by  the  Spaniards,  although  probably  retaining  the 
same  names. 

While  the  work  of  surveying  was  in  progress,  in  charge  of  Mr.  Cos- 
mos Mindeleff,  Mr.  Victor  Mindeleff  made  a  visit  of  several  days  at 
Ream's  Canon,  there  to  meet  a  number  of  the  Navajo  Indians  to  ex- 
plain the  purpose  of  the  work  and  allay  the  suspicions  of  these  Indians, 
a  necessary  precaution,  as  some  of  the  proposed  work  was  laid  out  in 
Caiion  de  Chelly,  in  the  heart  of  their  reservation.  Recent  restrictions 
to  whicb  they  had  been  subjected,  as  a  consequence  of  new  surveys  of 
the  reservation  line,  had  made  them  especially  distrustful  of  parties  of 
Americans  equipped  with  instruments  for  surveying.  Incidental  to  such 
explanations  of  the  purpose  of  the  work,  an  opportunity  was  afforded  of 
securing  a  number  of  mythologic  notes,  and  also  some  interesting  data 
regarding  the  construction  of  their  "  hogans,"  with  the  rules  prescrib- 
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ing  the  arrangement  of  each  part  of  the  frame,  &c.  A  number  of  cere 
monial  songs  are  sung  at  the  building  of  these  houses,  but  of  these 
only  one  could  be  secured,  this  one,  however,  both  in  the  original  and 
translated.  Whenever  opportunity  occurred,  during  the  progress  of 
the  work,  photographs  and  diagrams  of  construction  of  "  hogans  ^  were 
secured. 

On  August  17,  the  ceremony  of  the  snake-dance  took  place  at  Ma- 
shongnavi,  similar  in  every  detail  to  that  performed  at  Wolpi,  and  dif- 
fering only  in  the  number  of  participants.  A  number  of  instantaneous 
negatives  of  the  various  phases  of  the  dance  were  secured.  On  August 
18,  the  following  day,  the  same  ceremony  was  performed  at  Wolpi, 
the  easternmost  of  the  Moki  villages,  on  a  larger  scale. 

While  the  surveys  of  the  ruins  were  in  progress  many  detailed  stud- 
ies of  special  features  were  made  in  the  modern  villages,  particularly 
among  the  "  kivas,''  or  religious  chambers.  In  several  instances  the 
large  roofing  timbers  of  the  "  kiva"  were  found  to  be  the  old  beams  from 
the  Spanish  churches,  hewn  square,  and  decorated  with  the  character- 
istic rude  carving  of  the  old  Spanish  work.  A  number  of  legends,  con- 
nected with  the  ruined  pueblos,  were  recorded. 

On  closing  this  work  in  the  vicinity  of  the  Moki  villages,  late  in  Au- 
gust, the  party  moved  into  Ream's  Cafion,  en  route  for  Caiion  de  Chelly. 
A  day  was  devoted  to  the  survey  of  a  small  pueblo  of  irregular  ellipti- 
cal outline,  situated  about  18  miles  northeast  from  Keam's  Caiion.  This 
ruin  is  in  an  excellent  state  of  preservation  and  exhibits  in  the  ma- 
sonry some  s^jq^  of  remarkably  large  size.  The  early  part  of  Septem- 
ber was  employed  in  making  a  close  survey  of  the  Mummy  Cave  group 
of  ruins  in  Canon  de  la  Muerte,  this  work  including  a  5-foot  contour 
map  of  the  ground  and  the  rocky  ledge  over  which  the  houses  were  dis- 
tributed. Detailed  drawings  of  a  number  of  special  features  were  here 
made,  particularly  in  connection  with  the  circular  ceremonial  chambers. 
The  latter  were  so  buried  under  the  accumulated  d6bris  of  fallen  walls  • 
that  much  excavation  was  required  to  lay  bare  the  details  of  internal 
arrangement.  A  high  class  of  workmanship  is  here  exhibited,  both  in 
the  execution  of  the  constructional  ifeatures  and  in  the  interior  decora- 
tion of  these  chambers.  Later  the  White  House  group  in  the  Caiion 
de  Chelly,  comprising  a  village  and  cliflf  houses,  was  examined  and 
platted  in  the  same  manner. 

The  drawings  and  plans  were  supplemented  with  a  series  of  photo- 
graphs.   Some  negatives  of  Navajo  houses  were  also  made. 

On  closing  this  work  the  party  went  into  Fort  Defiance,  en  route  for 
Zuili,  and  thence  to  Ojo  Calicnte,  a  modem  farming  pueblo  of  the 
Zuiiis,  about  12  miles  south  of  the  principal  village.  Here  two  ruins  of 
villages,  thought  to  belong  to  the  ancient  Cibola  group,  were  platted. 
One  of  these  villages  had  been  provided  with  a  circular  reservoir  of 
large  size,  partially  walled  in  with  masonry.  Here,  also,  can  be  seen 
the  well-preserved  walls  of  a  stone  church.    The  other  also  contains 
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the  remains  of  a  large  church,  built  of  adobe.  A  series  of  widely  scat- 
tered house  clusters,  occurring  about  2J  miles  west  of  Ojo  Caliente,  was 
idso  examined,  but  the  earth  had  drifted  over  the  fallen  wails  and  so 
covered  them  over  that  the  arrangement  of  rooms  could  scarcely  be 
traced  at  all. 

The  modem  village  of  Ojo  Caliente  was  also  surveyed  and  diagrams 
and  photographs  made. 

Towards  the  end  of  September  camp  was  moved  to  the  vicinity  of 
Zoni.  Here  we  examined  four  other  villages  of  the  Cibola  group  and 
the  old  villages  on  the  mesa  of  Ta-ai-ya-lo-ne.  Camp  was  then  moved 
to  Ifatria,  a  farming  pueblo  of  Zuni.  From  this  camp  Nutria  was  sur- 
veyed and  photographed,  and  also  the  village  of  Pescado  j  the  latter 
is  occnpied  only  during  the  farming  season.  Both  of  these  modem 
farming  pueblos  appear  to  be  built  on  the  ruins  of  more  ancient  villager, 
the  remains  of  which  were  especially  noticeable  in  the  case  of  Pescado, 
where  the  very  carefully  executed  masonry,  characteristic  of  the  ancient 
methods  of  construction,  could  be  seen  onteropping  at  many  points. 

Mr.  Cosmos  Mindeleflf  was  ordered  to  report  at  the  Moki  towns,  Ari- 
zona, for  field  duty,  and  left  Washington  July  G.  He  was  placed  in 
charge  of  the  survejring  work  necessary  in  the  Stone  Village  region, 
and  his  work  is  included  in  the  general  report  of  that  division. 

He  assisted  in  collecting  from  the  present  inhabitants  of  the  region 
legendary  information  bearing  upon  the  ruins  and  in  observing  the 
snake-dance  of  the  Moki  Indians,  a  description  of  which  was  prepared 
for  pablication. 

Following  the  return  of  the  main  party  to  Washington  some  prelim- 
inary exploration  was  carried  on  by  Mr.  E.  W.  Nelson,  who  made  an 
examination  of  the  headwaters  of  the  South  Fork  of  Salt  Eiver,  but  did 
not  find  any  ruins.  Thence  the  BlueEidge  was  crossed  and  the  valley 
of  the  Blue  Fork  of  the  San  Francisco  Eiver  visited.  Here  rains  were 
plentiful,  increasing  in  number  towards  the  south.  Farther  south  three 
sets  of  cliff  ruins  were  also  located. 

General  field  studies. — ^Dr.  Washington  Matthews,  assistant  surgeon 
U.  S.  Army,  was  stationed  in  the  Navajo  country  as  post  surgeon  of 
Fort  Wingate,  N.  Mex.,  from  1880  to  1884,  during  which  time  he  de- 
voted himself  to  studying  the  language,  customs,  &c.,  of  this  tribe  as 
much  as  his  official  duties  would  permit. 

In  the  autumn  of  1884  he  was  given  an  opportunity,  under  the  aus- 
pices of  the  Bureau  of  Ethnology,  to  retum  to  the  Navajo  country  and 
devote  himself  for  a  considerable  time  entirely  to  the  anthropologic 
study  of  the  i)eople. 

He  first  visited  the  Kavajoes  who  dwell  in  the  neighborhood  of  the 
San  Mateo  Mountains,  the  Tsotsildine,  or  people  of  the  Great  Peak,  a 
local  division  or  subtribe,  living  much  farther  to  the  east  and  having 
longer  and  more  intimate  associations  with  Mexicans  and  Americans 
than  the  main  body  of  the  nation.    While  at  this  pb^@e.he  ascended 
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the  peak  of  San  Mateo,  or  Mount  Taylor — a  mountain  held  sacred  by 
the  Kavajos — to  observe  the  various  places  on  the  mountain  mentioned 
in  the  Kavajo  myths. 

Leaving  San  Mateo  he  proceeded  to  Fort  Wingate,  and,  learning 
that  one  of  the  most  important  of  the  Navajo  rites  was  about  to  be 
celebrated  at  a  place  'called  Mhotlize  (Hard  Earth),  north  of  Fort 
Wingate,  on  the  Navajo  Beservation,  he  repaired  thither  without  delay. 
The  ceremony  was  that  of  Dsilyidje  qatal,  or  "chant  upon  the  mount- 
ains." It  is  called  Ilnasjingo  qatal,  or  "chant  in  the  dark  circle  of 
branches,''  from  the  great  corral  of  evergreens,  in  which  the  public  rites 
of  the  last  night  are  performed.  It  is  known  to  the  white  men  who 
live  among  these  Indians  as  the  Hoshkaun  dance,  from  one  of  the 
public  dances  of  the  last  night  in  which  the  Indian  jugglers  pretend  to 
grow  and  develop  the  hackan  or  Yucca  haccata.  This  last  night's  per- 
formance is  varied  and  interesting,  and  all  persons,  including  whites 
and  Indians  of  other  tribes,  are  permitted  to  witness  it;  but  previously, 
for  several  days,  in  the  medicine  lodge,  mystic  rites  are  celebrated,  to 
the  most  of  which,  only  the  initiated  are  admitted.  Dr.  Matthews  re- 
mained in  the  Indian  camp  at  Nihotlize  ten  days,  during  which  time 
the  shamans  admitted  him  into  their  medicine  lodge  and  allowed  him 
to  observe  their  rites  and  practices. 

His  most  interesting  discovery  on  this  occasion  was  of  their  system 
of  mythic  dry-paintings,  by  which  they  represent  with  dry  pigments, 
on  the  sanded  floor  of  the  medicine  lodge,  various  legends  or  traditions. 
These  pictures  are  from  10  to  12  feet  in  diameter,  and  are  drawn  with 
ficmpulous  care  after  long-established  patterns,  which  are  retained  only 
in  the  memories  of  the  initiated.  The  drawing  of  some  of  the  more  elab- 
orate pictures  occupies  the  time  of  about  a  dozen  men  for  eight  or  more 
hours.  Half  an  hour  after  the  work  is  completed  it  i»,  with  song  and 
ceremonial,  entirely  obliterated,  and  even  the  sand  which  formed  the 
ground  work  of  the  picture  is  removed  from  the  lodge  and  thrown  away. 
Only  one  picture  is  painted  in  a  day.  Dr.  Matthews  made  accurate  col- 
ored copies  of  these  pictures,  which  will  be  represented  by  chromo-litho- 
graphic  plates  to  illustrate  a  detailed  report  prepared  by  him  for  publi- 
cation by  the  Bureau. 

When  the  ceremony  at  Nihotlizi  was  over  he  proceeded  to  a  locality 
in  Arizona  called  by  the  whites  "  The  Haystacks,"  from  the  peculiar 
appearance  of  the  rock  formations  there.  At  the  Haystacks  another 
great  ceremony,  probably  the  second  in  importance  of  the  IS^avajo  rites, 
was  to  take  place.  Here  he  again  encamped  with  the  Indians,  and 
remained  until  the  work  of  the  shamans  was  done.  The  ceremonial 
observances  witnessed  on  this  occasion  are,  collectively,  called  by  the 
Navojos  Kledje  quatal,  or  "  chant  of  the  night."  They  are  called  by  the 
whites  the  "  Yay  bichy  dance,"  from  the  name  of  the  principal  masked 
character  Y^ibitcai  or  Gebitcai,  the  grand  uncle  of  the  gods.    Like  the 
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Huslikauu  dauce,  it  has  several  days  of  secret  rites  with  elaborate 
Bjinbolic  sand  pictures,  and  one  night  of  public  dances,  less  varied  and 
interesting  than  those  of  the  Hoshkaun.  Dr.  Matthews  was  permitted 
to  witness  the  whole  performance  and  to.  take  as  many  notes  and  sketches 
as  were  necessary. 

From  the  Haystacks  Dr.  Matthews  went  to  the  Indian  agency  at 
Fort  Defiance,  Ariz.,  where  he  secured  the  services  of  one  of  the  oldest, 
and  most  learned  (in  their  own  peculiar  lore)  of  the  If avajo  priests,  and 
Irom  him  he  obtained  full  explanations  of  all  these  rites,  and  of  the  sym- 
bolism of  the  pictures  and  masked  characters,  with  a  complete  recital 
of  the  long  and  elaborate  myths  on  which  the  ceremonies  depend,  and 
the  text  and  translations  of  the  very  numerous  songs  which  form  the 
ritual  of  the  ceremonies. 

During  the  summer  and  fall  of  1885,  Dr.  H.  C.  Yarrow,  acting  as- 
sistant surgeon  XJ.  S.  Army,  visited  interesting  points  in  Arizona  and 
Utah.  In  the  vicinity  of  Springerville,  Apache  County,  Arizona,  in 
company  with  Mr.  E.  W.  Nelson,  he  visited  a  number  of  ancient  pueblos 
and  discovered  that  the  people  formerly  occupying  the  townB  had 
followed  the  custom  of  burying  their  dead  just  outside  the  walls  of 
their  habitations,  marking  the  places  of  sepulcher  with  circles  of  stones. 
The  graves  were  4  or  5  feet  in  depth,  and  with  the  dead  had  been  de- 
posited various  household  utensils.  Mr.  Kelson,  who  had  made  a  care- 
ful search  for  these  cemeteries,  informed,  him  of  the  whereabouts  of 
hundreds  of  them.  Unfortunately  for  anthropometric  science,  most  of 
the  bones  are  too  much  decayed  to  be  of  practical  value.  The  places 
of  burial  selected  at  these  pueblos  are  similar  to  the  burial  places  dis- 
covered in  1874  near  the  large  ruined  pueblo  of  Abiquiu,  in  the  valley 
of  the  Chama,  New  Mexico.  He  also  visited  the  Moki  pueblos  in  Ari- 
zona, and  obtained  from  one  of  the  principal  men  a  clear  and  succinct 
account  of  their  burial  customs.  While  there  he  witnessed  the  famous 
snake-dance,  which  occurs  every  two  years,  and  is  supposed  to  have  the 
effect  of  producing  rain.  From  his  knowledge  of  the  reptilian  fauna  of 
the  country  he  was  able  to  identify  the  species  of  serpents  used  in  the 
dance,  and  from  personal  examination  satisfied  himself  that  the  fangs 
had  not  been  extracted  from  the  poisonous  varieties.  He  thinks,  how- 
ever, that  the  reptiles  during  the  four  days  that  they  are  kept  in  the 
estufas  are  somewhat  tamed  by  handling,  and  possibly  are  made  to 
eject  the  greater  part  of  the  venom  contained  in  the  sacs  at  the  roots 
of  the  teeth,  by  being  teased  and  forced  to  strike  at  different  objects 
held  near  them.  He  does  not  think  that  a  vegetable  decoction  in  which 
they  are  washed  has  a  stupefying  effect,  as  has  been  supposed  by  some. 
He  also  obtained  from  a  Moki  high  priest  a  full  account  of  the  attend- 
ant ceremonies  of  the  dance.  Through  the  hospitality  of  Mr.  Thomas 
V.  Keam,  of  Keam's  Canon,  Arizona,  and  Mr.  A.  M.  Stephen,  he  was 
able  to  procure  from  a  noted  Navajo  wise  man,  an  exact  account  of  the 
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burial  customs  of  his  people,  as  well  as  valuable  iuformatiou  regarding 
their  medical  practices,  especially  such  as  relate  to  obstetrics. 

From  Arizona  Dr.  Yarrow  proceeded  to  Utah,  and  made  an  examina- 
tion of  an  old  rock  cemetery  near  Farmington,  finding  it  similar  to  the 
one  he  discovered  in  1872  near  the  town  of  Fillmore.  The  bodies  had 
been  carried  far  up  the  side  of  the  mountain ;  cavities  had  been  pre- 
I>ared  in  a  rock  slide,  and  the  bodies  placed  therein.  Branches  of  Cot- 
tonwood were  then  laid  over  and  large  bowlders  piled  on  top.  In  sev- 
eral of  these  graves  the  skeletons  were  in  fair  preservation,  and  were 
ri^moved,  as  well  as  the  articles  found  with  them. 

Through  the  kindness  of  Mr.  William  Young,  of  Orantsville,  a  skele- 
tifu  of  a  Gosi-Ute,  in  excellent  preservation,  was  obtained,  which  has 
l)een  presented  to  the  Army  Medical  Museum.  It  may  be  stated  that 
the  examination  of  the  rock  cemetery  at  Farmington  showed  that  the 
iriliabitants  of  the  eastern  slope  of  the  Wahsatch  Eange,  in  Great  Salt 
Lake  Valley,  followed  that  mode  of  sepulture  from  this,  the  most  north- 
ern point  visited,  to  below  Pare  wan,  a  distance  of  at  least  200  miles  to 
the  southward,  and  it  seems  that  these  people  occupied  the  valley  long^ 
subsequent  to  those  living  near  the  water  courses  who  constructed  the 
tiinall  mounds  on  top  of  which  were  the  rude  adobe  dwellings,  and  iu 
mme  instances  used  these  huts  for  burial  purposes. 

In  the  spring  of  1886  Mr.  James  0.  Pilling  made  a  trip  to  Europe  in 
ihe  interest  of  his  work  on^the  Bibliography  of  the  Languages  of  the 
^orth  American  Indians,  and  spent  many  days  in  the  library  of  the 
iiritish  Museum,  the  Biblioth^ue  Kationale  at  Paris,  and  several  ex- 
trusive private  libraries  in  England  and  France.  The  results  of  this 
trip  are  highly  satisfactory  and  valuable. 

3£r.  Jeremiah  Ourtin  continued  to  collect  vocabularies  and  myths  in 
California.  The  whole  number  of  myths  obtained  in  California  and 
Oregon  was  over  three  hundred.  The  number  of  vocabularies  was  eight, 
beiug  the  Yana,  Atsugei  (Hat  Greek),  Wasco,  Mfl6-hlama  (Warm 
Spring),  Pai  Ute,  Shasta,  Maidu,  and  Wintu.  Texts  were  also  obtained 
iu  Yana,  Wasco,  Warm  Spring,  and  Shasta. 

n.   OFFICE  WOEK. 

Prof.  Cyrus  Thomas  was  engaged  during  the  year,  except  the  few 
weeks  he  was  in  the  field,  iu  the  preparation  of  his  general  report,  a  paper 
Du  the  Maya  Codices,  and  a  special  papeV  on  the  Burial  Mounds  of  the 
Northern  Sections  of  the  United  States.  The  latter  will  appear  in  the 
l^^ifth  Annual  Eeport  of  the  Bureau. 

]Mrs.  Y.  L.  Thomas,  in  addition  to  her  duties  as  clerk,  has  been  em- 
ployed in  preparing  a  catalogue  of  the  ancient  works  in  that  part  of  the 
United  States  east  of  the  Eocky  Mountains.  This  catalogue,  now 
nearly  complete,  is  intended  to  give  the  localities  and  character  of  all 
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the  antiquities  in  the  section  indicated  that  have  been  heretofore  dis- 
covered and  notice  thereof  published,  as  well  as  those  mentioned  in  the 
reports  of  work  done  under  the  Bureau. 

The  "  Bibliography  of  the  Languages  of  the  North  American  In- 
diansy^  by  Mr.  James  0.  Pilling,  which  has  been  adverted  to  in  previous 
reports,  has  received  a  large  share  pf  his  time  and  attention  through- 
out the  year.  The  advance  "proof-sheets'^  noted  under  the  head  of 
publications,  and  distributed  to  collaborators,  have  been  the  means  of 
securing  the  active  cooperation  of  many  persons  throughout  this  and 
other  countries  who  are  interested  in  linguistic  and  bibliographic  sci- 
ence, and  have  thus  elicited  a  large  number  of  additions,  corrections, 
suggestions,  and  criticisms,  all  of  which  have  received  careful  consid- 
eration. 

Mr.  Frank  H.  Gushing  worked,  when  his  health  permitted,  upon  the 
large  amount  of  Zuni  material  collected  by  him  during  several  years,  in 
preparation  of  papers  upon  the  language,  mythology,  and  institutions 
of  that  people. 

Mrs.  Erminnie  A.  Smith  continued  her  study  of  the  Iroquoian 
languages.  The  first  part  of  her  final  contribution  on  the  subject 
was  intended  to  be  a  Tuscarora  grammar  and  dictionary.  The  first 
portion  of  the  dictionary  was  completed,  and  had  been  forwarded 
to  the  Bureau  when  her  sudden  and  lamented  death  occurred  on 
June  0,  1886,  at  her  home  in  Jersey  City.  Her  former  assistant, 
Mr.  J.  N.  B.  Hewitt,  of  Tuscarora  descent,  has  been  engaged  to 
complete  the  work  she  so  successfully  began,  and  it  is  expected  that 
the  results  of  her  long  labors  in  the  field  will  be  published  without 
delay. 

Mr.  Charles  O.Eoyce  resigned  his  connection  with  the  Bureau  in  the 
early  part  of  the  year,  thereby  delaying  the  completion  of  his  work 
upon  the  primal  title  of  the  Indian  tribes  to  lands  within  the  United 
States  and  the  methods  of  securing  their  relinquishment.  This  work, 
the  scope  and  value  of  which  have  before  been  explained,  will  be  pub- 
lished with  its  accompanying  atlas.  Mr.  Eoyce,  before  his  departure, 
completed  a  paper  on  the  "Cherokee  Nation  of  Indians,''  which  will  ap- 
pear in  the  Elfth  Annu^  Beport 

Dr.  H.  C.  Yarrow  was  still  engaged  in  preparing  the  material  for  the 
final  volume  upon  the  Mortuary  Customs  of  the  North  American  In- 
dians, in  the  prosecution  of  which  the  large  amount  of  information  re- 
ceived and  obtained  from  various  sources  has  been  carefully  classified 
and  arranged  under  proper  divisions,  so  that  the  manuscript  is  now 
being  rapidly  put  into  shape  for  publication. 

Dr.  Washington  Matthews,  U.  S.  Army,  continued  the  preparing  for 
publication  of  the  copious  notes  obtained  by  him  during  former  years 
in  the  Navajo  country,  his  chief  work  being  upon  a  grammar  and  dic- 
tionaiy  of  the  Nav^o  language.    He  also  wrote  several  papers,  one  of 
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which,  IV  '*  Chant  upon  the  Mountains,"  will  appear  in  the  Fifth  Annual 
Report. 

Mr.  W.  H.  Holmes  continued  his  work  in  the  oflQce  during:  the  >'ear, 
superintending  the  illustration  of  the  various  publications  of  the  Bureau. 
His  scientiQc  studies  have  been  confined  principally  to  the  field  of  Ameri- 
can art  archaeology.  Two  fully  Illustrated  papers  have  been  finished 
and  will  appear  in  the  Sixth  Annual  Keport  of  the  Bureau.  They  are 
upon  "Ancient  Art  of  the  Province  of  Chiriqui,  Colombia,"  and  "A 
Study  of  the  Textile  Art  in  its  Relations  to  the  Development  of  Form 
and  Ornament."  Mr.  Holmes-  has,  in  addition,  continued  his  duties  as 
curator  of  aboriginal  pottery  in  the  National  Museum. 

The  oflQce  work  of  Mr.  Victor  Mindeleff  for  the  year  has  consisted  of 
the  preparation  of  reports  on  the  Tusayan  and  Cibola  architectural 
groups.  These,  when  completed,  are  to  be  fully  illustrated  by  a  series 
of  plans  and  drawings  nowbeing  prepared  from  the  field-notes  and  other 
material.  In  this  work  it  is  proposed  to  discuss  the  architecture  in  de- 
tail, particularly  in  the  case  of  the  modern  pueblos,  where  many  of  the 
constructional  devices  of  the  old  builders  still  survive.  The  examina- 
tion of  these  details  will  be  found  to  throw  light  on  obscure  features  of 
many  ruined  pueblos  whose  state  of  preservation  is  such  as  to  exhibit 
but  little  detail  in  themselves. 

In  connection  with  the  classification  and  arrangement  of  new  material 
from  Canon  de  Chelly,  a  paper  on  the  cliflf-ruins  of  this  region  was  pre- 
pared. 

The  modeling-room  during  the  past  year  has  been  in  charge  of  Mr. 
Cosmos  Mindeleff.  Upon  his  return  from  the  field  a  series  of  models  to 
illustrate  the  Chaco  ruins,  architecturally  the  most  important  in  the 
Southwest,  was  commenced.  Two  of  these,  viz,  the  ruin  of  Wejegi  and 
that  of  a  small  pueblo  near  Pueblo  Alto,  have  been  finished  and  dupli- 
cates have  been  deposited  in  the  National  Museum.  The  third,  a  very 
large  model  of  Pefiasco  Blanco,  is  still  uncompleted.  All  of  these 
models  are  made  from  entirely  new  surveys,  made  in  the  summer  of  1884. 
The  scale  used  in  the  previous  series — the  inhabited  pueblos  and  the 
cliff-ruins — though  larger  than  that  usually  adopted  for  this  class  of 
work,  has  shown  so  much  more  detail  and  has  proven  generjvlly  so  sat- 
isfactory, that  it  has  been  continued  in  the  Chaco  Ruin  group,  bringing 
the  entire  series  of  models  made  by  the  Bureau  to  a  uniform  scale  of 
1.60,  or  1  inch  to  5  feet.  In  addition  to  this  the  work  of  duplicating 
the  existing  models  of  the  Bureau  for  purposes  of  exchange  was  com- 
menced. Three  of  these  have  been  completed,  and  two  others  are  about 
half  finished. 

Mr.  E.  W.  Nelson  was  engaged  upon  a  report  of  his  investigations 
among  the  Eskimo  tribes  of  Alaska.  A  part  of  this  report  consisting 
of  an  English-Eskimo  dictionary,  he  has  alread}  forwarded. 

As  hereinafter  explained,  the  year  was  principally  devoted  to  the  syn- 
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onomy  of  the  Indian  tribes,  the  special  studies  of  several  officers  of  the 
Bureau  being  suspended  so  that  their  whole  time  should  be  employed 
in  that  direction.  In  the  early  part  of  the  year  1885,  however,  and  at 
BTibsequent  intervals,  their  work  was  as  follows: 

CoL  Garrick  Mallery,  U.  S.  Army,  continued  the  study,  by  researches 
and  correspondence,  of  sign  language  and  pictographs.  A  paper  on 
the  latter  subject  has  been  printed  in  the  Fourth  Annual  Eeport. 

Mr.  Albert  S.  Gatschet  continued  to  revise  and  perfect  his  grammar 
and  dictionary  of  the  Klamath  language,  a  large  part  of  which  work  is 
in  print.  He  also  took  down  vocabularies  from  Indian  delegates  present 
in  this  city  on  tribal  business,  and  thus  succeeded  in  incorporating  into 
the  collections  of  the  Bureau  of  Ethnology  linguistic  material  from  the 
Alibamu,  Hitchiti,*Greek,  and  Seneca  languages. 

Bey.  J.  Owen  Dorsey  pursued  his  work  on  the  Dhegiha  language. 
Having  the  aid  of  a  Winnebago  Indian  for  some  time  he  enlarged  his 
vocabulary  of  that  language  and  recorded  grammatical  notes.  He  also 
reported  upon  works  submitted  to  his  examination  upon  the  Tuscarora, 
Micmac,  and  Cherokee  languages. 

Sffnonymy  of  Indian  Tribes. — ^The  Director  has  before  reported  in  gen- 
eral terms  that  the  most  serious  source  of  perplexity  to  the  student  of 
the  history  of  the  North  American  Indians  is  the  confusion  existing 
among  their  tribal  names.  The  causes  of  this  confusion  are  various. 
The  Indian  names  for  themselves  have  been  understood  and  recorded 
in  diverse  ways  by  the  earlier  authors,  and  have  been  variously  trans- 
mitted by  the  later.  Nicknames  arising  from  trivial  causes,  and  often 
without  apparent  cause,  have  been  imposed  upon  many  tribes.  Names 
borne  by  one  tribe  at  some  period  of  its  history  have  been  transferred 
to  another,  or  to  several  other  distinct  tribes.  Typographical  errors 
and  improved  spellings  on  assumed  phonetic  grounds  have  swelled  the 
number  of  synonyms  until  the  investigator  of  a  special  tribe  often  finds 
himself  in  a  maze  of  nomenclatural  perplexity. 

It  has  long  been  the  intention  of  the  Director  to  have  prepared  a  work 
on  tribal  names,  which  so  far  as  possible  should  refer  their  confusing 
titles  to  a  correct  and  systematic  standard.    Delay  has  been  occasioned 
chiefly  by  the  fundamental  necessity  of  defining  the  linguistic  stocks  or 
tjamilies  into  which  all  tribes  must  be  primarily  divided,  and  to  accom- 
plish this  long  journeys  and  laborious  field  and  office  investigations 
have  been  required  during  the  whole  time  since  the  establishment  of 
he  Bureau.    While  a  few  points  still  remained  in  an  unsatisfactory 
ondition,  it  was  considered  that  a  sufficient  degree  of  accuracy  had 
een  attained  to  allow  of  the  publication  for  the  benefit  of  students  of 
volume  devoted  to  the  subject.    The  preparation  of  the  plan  of  such 
volume  was  intrusted  to  Mr.  H.  W.  Henshaw  late  in  the  spring  of 
J85,  and  in  Jane  of  that  year  the  work  was  energetically  begun  in  ac- 
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cordance  witb  the  plans  submitted.  The  preparation  of  this  work, 
which  to  a  great  extent  underlies  and  is  the  foundation  for  every  field 
of  ethnologic  investigation  among  Indians,  was  considered  of  such 
prime  importance  that  nearly  all  the  available  force  of  the  Bureau  was 
placed  upon  it  to  the  suspension  of  the  particular  investigations  in 
which  the  several  officers  had  been  engaged.  In  addition  to  the  gen- 
eral charge  of  the  whole  work,  Mr.  Henshaw  gave  special  attention  to 
the  families  inhabiting  the  Northwest  coast  from  Oregon  northwards, 
including  the  Eskimo,  and  also  several  in  California.  To  Mr.  Albert 
8.  Gatschet  the  tribes  of  the  Southeastern  United  States,  together 
with  the  Pueblo  and  Yuman  tribes,  were  assigned. 

The  Algonkian  family  in  all  its  branches — by  fat  the  most  important 
part  of  the  whole,  so  far  as  the  great  bulk  of  literature  relating  to  it 
is  concerned — was  intrusted  to  Col.  Garrick  Mallery  and  Mr.  James 
Mooney.  They  also  took  charge  of  the  Iroquoian  family.  Mr.  J.  O. 
Dorsey's  intimate  acquaintance  with  the  tribes  of  the  Siouan  and  Cad- 
doan  families  peculiarly  fitted  him  to  cope  with  that  part  of  the  work, 
and  he  also  undertook  the  Athapascan  tribes.  Dr.  W.  J.  Hoffman 
worked  upon  the  Shoshonian  tribes,  aided  by  the  Director's  personal 
supervision.  Mr.  Curtin,  to  whom  was  assigned  the  California  tribes, 
also  gave  assistance  in  other  sections. 

Each  of  the  gentlemen  named  has  been  able  to  contribute  largely  to 
the  results  by  his  personal  experience  and  investigations  in  the  field, 
there  being  numerous  regions  concerning  which  published  accounts  are 
meager  and  unsatisfactory.  The  main  source  of  the  material  to  be , 
dealt  with  has,  however,  been  necessarily  derived  from  books.  A  vast 
amount  of  the  current  literature  pertaining  to  the  Korth  American  In- 
dians has  been  examined,  amounting  to  over  one  thousand  volumes, 
with  a  view  to  the  extraction  of  the  tribal  names  and  the  historical  data 
necessary  to  fix  their  precise  application. 

The  work  at  the  x)resent  time  is  well  advanced  toward  completion. 
The  examination  of  literature  for  the  collation  of  synonyms  may  be 
regarded  as  practically  done.  The  tables  of  synonymy  and  the  ac- 
counts of  the  tribes  have  been  completed  for  more  than  one-half  the 
number  of  linguistic  families.  It  is  hoped  that  the  volume  will  be 
xeady  for  the  printer  by  the  end  of  the  next  fiscal  year. 

ArcJujBologic  Symbols. — ^The  geographic  distribution  of  archseologic  phe- 
nomena being  of  great  importance,  and  the  statute  having  provided  for 
general  archsBologic  research  in  the  United  States,  it  was  thought  best 
by  the  Director  to  prepare  a  system  of  archseologic  symbols  to  be  used 
in  the  cartography  of  the  subject  In  the  preparation  of  such  a  scheme 
of  symbols  those  used  in  Europe  were  examined,  for  the  purpose  of 
adopting  the  same  where  possible ;  but  on  careful  study  of  the  subject 
it  was  found  that  the  phenomena  of  the  two  continents  difler  so  widely 
that  no  European  scheme  could  be  utilized  in  North  America.    A  new 
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fichemo  was  therefore  prcimred,  adapted  to  the  phenouieua  observed  in 
North  Aiuerica,  aud  especially  in  the  United  States,  as  follows: 

SCHEME  OF  CONVENTIONS  FOB  TilE  AltCHAOLOGIC  CARTOGRAPHY  OF  NORTH  AMERICA. 


M  ludian  village. 

•*  Burial  mound. 

^   Wood  lodge. 

•^  Mound  with  single  stone  grave. 

£^  Group  or  village  of  wood  lodges. 

•^  Mound  with  stone  graves. 

•^  Earth  lodge. 

^  Grave  or  single  burial. 

•^^  GroQp  or  village  of  earth  lodges. 

y^u  Cemetery. 

A   Stone  lodge. 

w  Stone  grave. 

ni  Gronp  or  village  of  stouo  lodges. 

yaai  Stone  grave  cemetery. 

4   Cliff  lodge. 

Mti  Ossuary. 

Q    Group  or  village  of  cliff  lodges. 

C    Inclosuro. 

It   Cavate  lodge. 

C   Inclosure  with  interior  mound. 

B   Groap  or  village  of  cavate  lodges. 

C   Inclosure  with  exterior  mound. 

tr  Subterranean  lodge. 

^  Excavation. 

TIT  Group  or  village  of  subterranean  lodges.  ^  Reservoir. 

^   Igloo  lodge. 

SB  Canal. 

^  Group  or  village  of  Igloo  lodges. 

«i  Coppermine. 

£l  Inhabited  stone  village  (Pueblo). 

«4  Flint  mine  or  quarry. 

Q  Assembly  lodge  of  wood. 

«^  Soapstoue  mine. 

@  Assembly  lodge  of  earth. 

l-l  Mica  mine. 

Q  Assembly  lodge  of  stone. 

JL  Cave  deposit. 

<9  Cliff  assembly  lodge. 

X  Cave  burial. 

9  Cave  assembly  lodge. 

j=L  Refuse  heap.    * 

@^  Subterranean  assembly  lodge. 

jm.  Shell  heap. 

X   Tower. 

£i  Sculpture. 

,A  Monnd. 

ffl  Group  of  sculptures. 

Mt^  Group  of  mounds. 

^    Petroglypt. 

Q  Assembly  mound.' 

flg(^   Group  of  pctroglypts. 

JL  Effigy  mound. 

^    Cache. 

J^  Group  of  effigy  mounds. 

A    Cairn. 

ji.  Domiciliary  mound. 

—  Trail. 

It  is  believed  that  the  above  scheme  requires  no  general  discassion 
for  its  explanatioii.  The  luneinouic  system  embraced  therein  is  perhapi^ 
sufficiently  obvioas. 

As  the  work  of  investigation  extends  southward  through  Mexico  and 
Central  America,  it  may  be  found  necessary  to  add  somewhat  to  the 
above  plan. 
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UNITED  STATES  GEOLOGICAL  SURVEY. 

lu  compliance  with  the  custom  which  has  £^rowu  up  of  iucluding  a 
nummary  of  the  j'early  operations  of  the  Geological  Survey  in  the  an- 
nual report  of  this  Institution,  a  statement  furnished  by  Maj.  J.  W. 
Powell,  the  Director  of  the  Survey,  is  appended  hereto. 

The  last  report  which  was  made  was  for  the  calendar  year  1884;  and 
Uio  present  account  is  for  the  following  eighteen  months. 

During  each  of  the  years  under  review,  the  appropriations  for  the 
Survey  were  substantially  the  same,  and  the  organization  was  practi- 
ciUIy  unchanged. 

As  heretofore,  detailed  statements  of  the  operations  of  the  Survey 
will  be  found  under  the  headings  of  Geography,  Geology,  Psileontology, 
aod  Miscellaneous  Work,  the  hitter  including  chemistry  and  physics, 
milling  statistics  and  technology,  and  library  and  documents. 

GEOGRAPHY. 

At  the  date  of  the  last  report  a  statement  was  made  under  the  vari- 
ous subdivisions  of  this  heading  of  the  areas  which  had  been  surveyed 
iit  the  diflferent  States  and  Territories.  Including  those,  and  the  areas 
subsequently  surveyed  during  the  fiscal  year  cudiug  June  30, 1885,  the 
chief  geographer  of  the  Survey,  Mr.  Ileury  Gannett,  reports  a  total  of 
57,508  square  miles.  A  glance  at  the  appended  table  will  show  the 
distribution  of  these  areas,  the  scale  of  publication  adox)ted,  and  the 
uontour  interval: 


Area. 


Scale  of  pab- 
licatioD. 


Contoar 
interval. 


Area. 


M  a^achosetts 

New  Jersey  .'. 

Appalachian  region 

^LUsouri-Kaneias 

Texas 

l*Jateau  region 

YoHowstone  Park  . . 
N' or  them  California 


1 :  62500 
1  :  62500 
1  :  125000 
1 :  125000 
1  :  125000 
1  :  2r,0000 
1:125000 
1  :  250000 


Total. 


FceX. 

20 

20 

100 

50 

50 

200 

100 

200 


Sq,m. 

1,250 

1.268 

17,640 

13,600 

4,000 

15,000 

1,000 

3,750 


57,508 


The  average  cost  of  the  work  for  the  year  was  about  $3  per  square 
iDiJe. 
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Similar  iuformation  respecting  the  geographic  work  douc  iu  the  fol- 
lowing year, ending  June  30, 1886,  will  be  found  in  the  subjoined  table: 


Region. 


Massacbnsctts 

New  Jersey • 

Sontbem  Appalachian  region 

Missonri-KaiiBas 

Texas 

Arizona 

Gold  Belt,  California 

Northern  California  and  Southern  Oregon 

Tellowstone  National  Park  and  Northwestern  Wy- 
oming  


Total 


Scale  of  pub- 
Hcatiou. 


1:62500 


62500 
125000 


1:125000 


125000 
250000 


1:125000 
1:250000 

1  :  125000 


Contour 
interval. 


Feet 

20 

20 

100 

50 

50 

200 

100 

200 

100 


Area. 


Sq.m, 

2,500 

1,843 

23,686 

21,400 

8,000 

8,000 

2,400 

10,400 

3,600 


81,829 


The  average  cost  of  the  work  during  the  year  was  approximately 
#2.75  x>er  sqaare  mile. 

Under  the  Division  of  Geography  the  work  in  the  northeastern  sec- 
tion is  divided  into  two  sub-sections,  namely,  those  of  Massachusetts 
and  New  Jersey.  In  the  former  the  work  is  carried  on  at  the  joint  ex- 
pense of  the  State  of  Massachusetts  and  the  United  States.  In  this 
State  the  entire  area  reported  for  the  two  years  during  which  work  has 
been  going  on,  amounts  to  3,750  square  miles,  or  nearly  one-half  the 
area  of  the  State. 

Work  in  the  New  Jersey  sub-section  was,  as  lieretofore,  under  the 
general  snpervision  of  Prof.  George  H.  Cook,  State  geologist.  The 
work  has  been  continued  on  the  basis  indicated  in  the  last  report,  and 
an  ar^k  of  3,111  square  miles  has  been  completely  surveyed  in  the  past 
two  years,  while  a  considerable  amount  of  preliminary  work  has  been 
done  on  other  portions  of  the  State.  At  the  present  time  nearly  all 
the  area  of  the  State  has  been  completed. 

Appalachian  Section. — The  intricacy  of  geologic  phenomena  in  this 
region  has  led  to  the  adoption  of  a  larger  scale  for  the  maps  than  that 
which  has  been  used  in  other  cases;  as  the  country  is  perhaps  the  most 
diflScnlt  for  the  surveyor  to  be  found  upon  the  continent,  the  rate  and 
cost  of  work  will  not  bear  favorable  comparison  with  other  less  difficult 
areas.  However,  notwithstanding  these  drawbacks ,  the  large  force  con- 
centrated on  the  area  has  enabled  the  geographer  in  charge  of  it,  Mr. 
Gilbert  Thompson,  to  complete  41,320  square  miles  in  the  two  years 
under  consideration. 

Western  Section, — During  the  year  ending  June  30, 1885,  work  was 
prosecnted  in  the  Missouri  Kansas,  Texas,  and  Arizona  sub-sections, 
and  in  the  following  year,  to  this  section  were  added  the  Gold  Belt 
ud  Cascade  sub-sections.    It  was  found  that  in  those  States  which  had 
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been  surveyed  by  the  pablic  land  system,  use  might  be  made  of  the  plats 
of  the  General  Land  Office,  whereby  without  sacrificing  accuracy  the 
work  might  be  greatly  facilitated.  For  the  control  and  correction  of 
the  surveys  of  the  General  Land  Office  it  was  decided  tentatively  to 
use  astronomic  locations,  and  these  Mr.  R.  S.  Woodward,  formerly  of 
the  U*  S.  Lake  Survey,  was  directed  to  determine.  As  shown  by  the 
table  already  given,  an  area  was  surveyed  in  this  subsection,  during 
the  two  years,  of  37,000  square  miles.  In  continuing  the  work  in  the 
Missouri-Kansas  sub-section  during  the  last  fiscal  year,  closing  June 
30, 1886,  it  was  decided  to  substitute  a  gridiron  system  of  triangula- 
tion,  utilizing  as  far  as  possible  the  trans-continental  belt  of  the  XT.  S. 
Coast  and  Geodetic  Survey,  in  place  of  astronomic  determinations,  for 
the  correction  of  accumulated  error  in  the  surveys  of  the  General  Land 
Office.  Satisfactory  progress  was  made  in  the  Texas  and  Arizona  sub- 
sections, but  work  was  impeded  in  the  Gold  Belt  and  Cascade  sub- 
sections by  unfavorable  at  mospheric  conditions  during  the  latter  part 
of  the  last  season.  Notwithstanding  these  drawbacks  an  area  of  more 
than  50,000  square  miles  was  surveyed  during  the  last  fiscal  year. 

YeUowstone  Section. — During  the  two  years  under  review  topographic 
work  was  continued  in  the  Yellowstone  National  Park,  and  an  area  of 
1,000  square  miles  was  surveyed  in  the  first  year,  and  3,600  in  the  sec- 
ond, the  latter  figure  including  a  portion  of  Northwestern  Wyoming. 

Ungraving. — ^The  manuscript  of  seventy-six  sheets  of  the  General  At- 
las of  the  United  States,  now  in  preparation  by  the  Geological  Survey 
has  been  furnished  to  the  engraver,  and  of  these  fifty-seven  have  been 
engraved,  comprising  about  125,000  square  miles.  In  the  Seventh  An- 
nual Beport  of  the  Director  of  the  Survey  to  the  Secretary  of  the  Inte- 
rior a  list  is  given  of  the  sheets  thus  far  engraved. 

GEOLOaY.    . 

The  present  organization  of  geologic  work  in  the  Survey  will  be  ap- 
prehended from  an  examination  of  the  following  condensed  account  of 
the  work  of  each  of  the  divisions : 

Division  of  Archean  Geology. —  Prof.  Raphael  Pumi)elly  devoted  his 
time  in  the  field  to  a  study  of  the  structure  of  the  Green  Mountains, 
believing  that  range  to  contain  the  key  to  the  geology  of  New  England. 
The  structure  of  a  long  and  important  stretch  of  the  Hoosac  Mountain 
in  Massachusetts  and  Vermont  was  worked  out,  and  Professor  Pum- 
pelly  hopes  by  the  end  of  another  season  to  be  in  a  position  to  solve 
this  great  geologic  problem.  A  large  part  of  his  office  work  was  upon 
the  "  Mining  Industries"  volume  of  the  Tenth  Census. 

Atlantic  Coast  Division  of  Oeology.^In  his  study  of  the  geology  of 
the  Atlantic  coast  Prof.  N.  S.  Shaler  has  addressed  himself  especially 
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to  problems  whoso  solution  promises  to  have  important  economic  value. 
After  making  a  preliminary  inquiry  into  the  geology  of  the  Gobscook 
Bay  district,  be  began  a  study  of  the  district  adjacent  to  Narragansett 
Bay,  the  coal-fields  of  which  he  compares  in  character  with  those  of 
Pennsylvania,  and  hopes  to  see  rendered  commercially  important.  An- 
other inquiry  to  which  he  has  given  attention  is  the  amount  of  salt- 
water marshes  on  the  eastern  coast  of  the  United  States,  the  extent  to 
which  these  are  reclaimed,  and  the  most  feasible  means  of  bringing 
them  into  tillable  condition.  The  experience  of  other  countries  he 
fonnd  to  be  of  such  a  character  as  to  justify  the  hope  that  at  least 
20,000  square  miles,  and  possibly  twice  that  area,  may  be  easily  won  to 
agriculture.  Professor  Shaler  publishes  a  report  on  the  "Salt  Marshes 
of  the  United  States"  in  the  Sixth  Annual  Report  of  the  Director  of 
the  Survey,  and  a  report  on  the  "Geology  of  Martha's  Vineyard''  in  * 
the  seventh. 

Appalachian  Division  of  Oeology. — Mr.  G.  K.  Gilbert  continued,  with 
a  corps  of  assistants,  the  investigation  of  the  geology  of  the  Appala 
chian  Mountains  in  the  States  of  Maryland,  Virginia,  West  Virginia, 
Kentucky,  Tennessee,  North  Carolina,  Georgia,  and  Alabama.  In  the 
systematic  conduct  of  this  work  he  proposes  to  survey  and  measure 
with  great  care  four  sections,  crossing  the  belt  at  right  angles.  The 
rocks  to  be  studied  being  much  disturbed,  a  simple  linear  section  does 
not  afford  a  sufficient  guarantee  of  accuracy,  and  he  substitutes  for  it 
the  complete  structural  survey  of  a  strip  of  country  20  miles  broad. 
When  this  is  finished  it  is  believed  that  the  structure  of  the  entire  belt 
ean  be  unraveled  with  comparative  ease  and  rapidity.  Of  Mr.  Gilbert's 
assistants,  Mr.  Bailey  Willis  was  engaged  on  the  French  Broad  section, 
Mr.  L  C.  Kussell  on  the  Alabama  section,  Mr.  H.  B.  Geiger  on  the  Po- 
tomac section,  and  Prof.  I.  G.  White  made  an  investigation  of  the  strati- 
graphy of  the  coal-measures  in  the  valley  of  the  Great  Kanawha.  The 
geologic  literature  of  the  Appalachian  district  being  very  copious,  and 
Mr.  Gilbert  being  unwilling  to  pass  by  without  acknowledgment  the 
work  of  his  predecessors,  a  subject  bibliography  of  this  literature  has 
been  undertaken,  and  G,000  bibliographic  cards  have  been  prepared, 
which  contain  each  a  reference  to  the  pages  in  a  specific  volume  in  which 
any  particular  subject  is  treated.  The  memoirs  relative  to  the  investiga- 
tion of  the  "  Quaternary  History  of  the  Great  Basin  "  are  in  substan- 
tially the  same  condition  as  last  reported. 

Lake  Superior  Division  of  Oeology. — In  this  division  Prof.  E.  D.  Ir- 
ving is  engaged  in  a  general  investigation  of  those  formations  of  the 
Northwestern  States  which  underlie  the  basal  fossiliferous  or  Potsdam 
sandstone  of  the  Mississippi  Valley.  A  large  portion  of  the  field  work 
of  Mr.  Irving's  assistants  was  spent  in  replacing  the  collections  which 
they  were  so  unfortunate  as  to  lose  by  the  fire  that  occurred  in  the 
science  building  of  the  University  of  Wisconsin  in  Decemjl^^^^i^  J^,^^> 
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Ms  administrative  report  for  the  year  1886  he  gives  a  summarized  state- 
ment of  the  results  which  have  been  reached  by  the  studies  in  which 
he  and  his  associates  have  been  engaged. 

Among  these  the  following  may  be  mentioned :  (1)  The  origin  of  the 
ferruginous  schists  of  the  Lake  Superior  region  and  their  accompany- 
ing iron  ores  is  attributable  to  the  siliciflcation  of  ferruginous  carbon- 
ates in  some  degree  analogous  to  those  of  the  coal-measures.  (2)  The 
Archean  formations  of  Lake  Superior  are  divisible  into  two  discordant 
menibore,  to  which  the  terms  Qjironian  and  Laurentian  should  be  ap- 
plied-  (3)  Such  chloritic  schists  as  present  themselves  at  the  falls  of 
the  Mcnoraonee  River,  on  the  boundary  between  Wisconsin  and  Michi- 
gauj  arc  tbe  result  of  metasomatic  alteration,  accompanying  great  press- 
ure, of  some  sort  of  eruptive  greenstone.  (4)  The  upper  mica  schiste 
of  the  iron-bearing  series  have  been  developed  in  both  the  Penokee  and 
the  Marqtiette  regions  from  entirely  fragmental  rocks,  composed  mainly 
of  quartz  and  feldspar,  by  a  simple,  easily  traced  process  of  metaso- 
matoais. 

Divisi07i  of  Olacial  Oeology.^Vrot  T.  C.  Ohamberlin  and  his  assist- 
ants, Prof.  R.  D.  Salisbury,  Prof.  J.  E.  Todd,  Mr.  Warren  Upham,  Prof. 
G,  H,  Stooe,  Prof.  G.  P.  Wright,  and  Mr.  I.  M.  Buell,  were  engaged  in  a 
comprehensive  study  of  the  manifold  features  of  glacial  geology,  par- 
ticularly  as  recorded  in  the  rocks  of  the  northwestern  section  of  the 
United  States.  To  the  discussion  of  this  question.  Professor  Ohamberlin 
has  contributed  two  extended  articles,  one  appearing  in  the  Sixth  An- 
nual Report,  under  the  heading  of  the  "Driftless  Area  of  the  United 
States,^'  and  the  other  in  the  seventh,  under  the  title  of  the  **Rock  Scor- 
ings  of  the  Great  Ice  Invasion."  His  assistant,  Mr.  Upham,  after  making 
an  extended  investigation  of  the  area  of  the  extinct  lake  (Agassiz), 
submitted  the  manuscript  for  a  bulletin,  which  will  appear  among  the 
poblicattous  of  the  Survejr  hereafter.  In  company  with  Prof.  Salisbury, 
Piof  Ohamberlin  undertook  a  recounoissance  of  the  drift  margin  from 
the  vicinity  of  Bismarck,  Dak.,  to  the  national  boundary  line  at  the  foot 
of  the  Rocky  Mountains.  No  attempt  was  made  to  trace  the  drift-border 
in  detail,  but  it  was  sought  to  determine  a  sufficient  number  of  points 
to  fix  beyond  question  the  general  course  and  character  of  the  drift 
in  Northwestern  Dakota  and  in  Montana.  After  about  a  month  spent 
in  this  examination.  Prof.  Ohamberlin  studied  the  valley-drift  of  the 
Yellowstone  River,  at  Billings,  and  in  the  vicinity  of  Glendive,  with 
a  view  to  distinguishing  this  semi-local  drift  from  that  of  the  north- 
east, as  well  as  to  determining  the  ancient  fluvial  conditions  of  the  re- 
gion. He  also  spent  about  a  mouth  in  the  study  of  drift  phenomena 
in  Montana,  Idaho,  and  British  Columbia.  Professor  Todd's  time  was 
devoted  to  field  study  in  southern  Dakota,  and  the  preparation  of  a 
bulletin  on  his  results.  Professor  Stone,  under  the  direction  of  Pro£ 
"berlin,  continued  his  special  investigations  of  the  gravels  of 

Digitized  by  VjOUy  It: 


REPORT   OP   THE   SECRETARY.  73 

Maine,  particularly  its  remarkable  osars,  and  Prof.  G.  F.  Wright  studied 
the  glacial  border  in  Pennsylvania  and  the  terraces  of  the  Upper  Alle- 
ghany Biver;  Prof.  W.  M.  Davis,  of  Harvard  University,  working  under 
Prof.  Ohamberlin's  direction,  made  a  careful  study  of  the  striation  of 
Mount  Monadnock,  one  result  of  which  was  a  very  satisfactory  demon- 
stration of  the  incurving  of  the  currents  in  the  lee  of  that  mountain. 
He  also  made  an  examination  of  two  recent  gorges  near  Gan^joharie,  N. 
T^  with  reference  to  the  time  and  method  of  their  production  j  but  his 
chief  attention  was  directed  to  the  study  of  the  remarkable  parallel  and 
dolphin-backed  drift  ridges  of  Wayne  and  Gayugd  Gounties  in  the  same 
State.  Mr.  Bucll  continued  his  study  of  the  bowlder  trains  of  the  south 
central  Wisconsin.  Prof.  Ghamberlin  was  assisted  both  by  Mr.  Gilbert 
and  Prof.  Shiiler  in  a  number  of  his  glacial  studies,  and  the  latter  car- 
ried out  an  extended  scheme  of  study  of  the  glacial  drift  on  the  islands 
of  Nantucket,  Martha^s  Vineyard,  and  Mount  Desert. 

Montana  Division  of  Geology. — Dr.  F.  V.  Hayden,  with  his  assistant, 
Dr.  A.  C.  Peale,  continued  his  study  of  the  geology  of  Montana,  his  in- 
quiries chieiiy  relating  to  the  Gallatin  Valley,  particular  attention  being 
paid  to  the  southern  end  of  the  Bridger  Eange  and  the  extension  of  its 
beds  on  the  southern  side  of  the  Gallatin  Valley.  In  addition  to  this 
work  Dr.  Peale  prepared  a  statistical  paper  on  the  Mineral  Waters  of 
the  United  States,  which  was  published  as  Bulletin  No.  32  of  the  Survey 
scries. 

Yellowstone  Parle  Division  of  Oeology. — Notwithstanding  the  limited 
character  of  the  field  season  in  the  Yellowstone  Park,  Mr.  Arnold  Hague 
was  able  to  reach  tolerably  definite  conclusions  respecting  the  more  re- 
markable of  its  geological  features.  The  work  in  the  field  was  supple- 
mented by  detailed  studies  in  the  laboratory,  Dr.  F.  A.  Gooch  confining 
himself  almost  exclusively  to  chemical  questions  connected  with  the 
thermal  waters  of  the  geyser  basins  and  Mammoth  Hot  Springs,  and  Dr. 
Hallock  continuing  his  investigations  on  the  physics  of  geyser  action. 
Mr.  J.  P.  Iddings,  in  investigating  the  acidic  lavas  of  the  park,  prepared 
for  the  Seventh  Annual  Report  of  the  Director  a  paper  entitled  "  Ob- 
sidian CliflT  of  Yellowstone  Park,''  which  not  only  gives  a  description  of 
Obsidian  Cliflf,  but  presents  a  r68um6  of  all  that  is  known  as  to  the  erup- 
tions of  obsidian  in  other  parts  of  the  world.  Mr.  Hague  dwells  upon 
the  need  of  Congressional  action  to  settle  the  definite  boundaries  of  the 
Park,  and  rei  tetates  his  previous  suggestions  as  to  the  limits  which  should 
be  adopted.  He  also  adverts  to  the  great  importance  of  the  Yellow- 
stone Park  as  a  forest  reservation,  stating  that  he  is  acquainted  with  no 
tract  in  the  Rocky  Mountains  where  the  necessity  for  the  conservation 
of  the  forests  appears  so  urgent  or  the  direct  advantage  to  be  gained  so 
immediate. 

Colorado  Division  of  Oeology. — The  field  work  in  this  division  since 
the  date  of  the  last  report  has  been  mainly  carried  on  ^y^|  %|^.  ^ji}^na\> 
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assistants,  he  himself  having  been  principally  engaged  in  the  prepara- 
tion of  material  for  publication.  Such  field  work  as  \i'as  done  under  his 
direction  was  mainly  in  the  Gunnison  or  Crested  Butte  region  and  in  the 
Denver  Basin  region.  His  assistants,  Messrs.  Gross  aud  Eldridge,  made 
large  collections  of  specimens,  and  the  former,  in  the  course  of  his  work, 
made  a  number  of  important  contributions  to  i)etrography. 

California  division  of  Geology, — Resuming  his  field  studies  of  the  ge- 
ology of  the  quicksilver  deposits  of  the  Pacific  slope,  Mr.  G.  F.  Becker 
brought  his.  investigation  to  a  conclusion,  and  devoted  himself  to  the 
]>t-eparation  of  a  monograph  on  the  results.  This  monograph  is  now  in 
aiL  advanced  state,  and  will  soon  be  placed  in  the  hands  of  the  printer. 
Ill  his  observation  of  the  stratigraphy  of  California  Mr.  Becker  was  led 
to  consider  a  number  of  the  physical  and  chemical  questions  involved, 
and  his  work  upon  these  resulted  in  the  disclosure  of  certain  novel  laws 
of  mechanics  and  physics  that  are  believed  to  have  a  high  value.  Thus, 
in  considering  the  fundamental  shape  of  volcanic  cones,  Mr.  Becker 
found  that  the  form  of  such  cones  could  be  determined  mathematically 
with  all  possible  definiteness,  and  that  this  form  coincides  in  the  most 
remarkable  way  with  photographs  of  actual  volcanic  cones  in  America 
and  Japan.  A  contribution  to  the  general  law  of  mechanics  which  grew 
out  of  his  investigation  of  quicksilver  is  called  a  theorem  of  maximum 
disaipativity,  according  to  which  there  is  in  every  system  a  tendency  to 
motions  of  a  shorter  period,  this  tendency  being  the  greatest  possible 
when  the  motions  of  the  system  have  periods  which  differ  considerably. 

Division  of  Volcanic  Oeology, — Captain  0.  E.  Dutton,  with  his  assistan  t, 
Mr-  J.  S.  Diller,  devoted  his  field  work  to  a  study  of  the  Cascade  Ilango 
and  its  geological  relation  to  the  Coast  Eanges.  The  belt  of  country  be- 
tween the  shore  of  the  Pacific  and  the  Cascade  Range  he  finds  to  bo 
occupied  by  mountains  which  do  not  group  themselves  into  distinct 
ranges,  but  which  are  crowded  closely  together  and  present  forms  alto- 
j^6ther  peculiar  by  reason  of  their  irregularity,  want  of  definite  trend, 
and  absence  of  anything  approaching  structural  axes.  The  attitudes 
of  the  older  rocks  in  this  region  disclose  a  scene  of  stratigraphic  confa- 
Bion,  displacement,  and  distortion  without  a  parallel  in  his  experience. 
TUo  most  striking  feature  of  the  Cascade  Eange  is  undoubtedly  Crater 
Luke,  of  which  Captain  Dutton  made  a  thorough  examination.  The 
occurrence  of  several  notable  earthquake  tremors  in  the  Atlantic  States 
in  the  summer  and  autumn  of  1884,  and  the  fact  that  such  disturbances 
are  more  numerous  than  is  generally  supposed,  led  to  some  preliminary 
measures  under  the  direction  of  Captain  Dutton  looking  to  the  estab- 
lishment of  systematic  observations  of  such  phenomena.  A  consulta- 
tion was  held  between  several  members  of  the  Geological  Survey  corps 
and  Prof.  0.  G.  Rockwood,  of  Princeton,  Mr.  W.  M.  Davis,  of  Harvard, 
Pmf.  Cleveland  Abbe,  of  the  Signal  Service,  and  Mr.  H.  M.  Paul,  of 
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the  Naval  Observatory.  It  was  determined  that  the  only  practicable 
scheme  would  be  to  rely  upon  the  voluntary  and  unpaid  co-operation  of 
individual  observers  and  upou  the  aid  which  might  be  gained  fh)m 
the  assistants  of  the  Signal  Service  and  other  Government  bureaus 
having  permanent  stations  scattered  throughout  the  country.  Mr.  O. 
P.  Marvin,  of  the  Signal  Service,  undertook  to  devise  an  instrument, 
inexi)ensive  and  simple,  and  requiring  a  minimum  of  care  and  atten- 
tion, which  could  be  used  by  volunteers  in  making  their  observations. 
Numerous  responses  have  been  received  to  the  circulars  that  were  sent 
out  asking  for  assistance  in  this  work. 

Potomac  Division  of  Geology. — Mr.  W  J  McGee  continued  his  geo- 
logic investigation  of  the  District  of  Columbia  and  contiguous  territory 
as  the  condition  of  the  topographic  survey  of  the  area  under  discussion 
permitted.  He  gave  special  attention  to  the  Potomac  formation,  both 
as  disclosed  in  the  District  of  Columbia  and  elsewhere,  and,  in  the  ab- 
sence of  fossil  faunas  characterizing  the  formation,  he  availed  himself  of 
the  assistance  of  Professors  Ward  and  Fontaine  in  reaching  some  con- 
tusions as  to  its  taxonomy  through  a  study  of  its  fossil  flora.  A  large 
amount  of  miscellaneous  office  work  is  intrusted  to  the  chief  of  this  di- 
vision, and  the  most  important  subjects  of  this  character  which  have  en- 
gaged his  attention  during  the  period  under  review  are  briefly  referred 
to  below.  Mr.  McGee  continued  to  assist  the  Director  in  developing  a 
cartographic  system,  which,  while  sufficiently  comprehensive  to  repre- 
sent the  rock  masses  in  the  entire  dominion  of  the  United  States,  is  at 
the  same  time  sufficiently  definite  to  be  intelligible  to  all  users  of  the 
geologic  maps  published  by  the  Survey  and  sufficiently  elastic  to  per- 
mit the  employment  of  classifications  of  rocks  now  in  vogue  or  such  as 
may  be  hereafter  evolved.  The  work  has  led  to  the  preparation  of  a 
bulletin  entitled  "A  Contribution  to  the  Areal  Geology  of  the  United 
States,"  which  is  now  nearly  ready  for  the  press.  A  meeting  of  the 
Congr^  G^logique  International  was  held  at  Berlin  in  September  and 
October,  1885,  and  Mr.  McGee  represented  the  Director  of  the  Survey  in 
its  deliberations,  presenting  to  it  a  formal  communication  on  his  behalf. 
The  principal  function  of  this  Congress,  which  was  organized  largely 
through  the  instrumentality  of  American  geologists,  is  the  improve- 
ment and  unification  of  conventions  employed  in  geologic  cartography. 
Under  Mr.  McGee's  direction  a  bibliography  of  the  geology  of  Texas 
has  been  prepared  and  is  nearly  ready  to  send  to  the  press.  The  Sur- 
vey having  undertaken  to  compile  a  history  of  American  State  surveys, 
from  data  contributed  as  far  as  possible  by  those  who  have  engaged  in 
the  work,  the  material  has  been  placed  in  Mr.  McG^e^s  hands,  and  a 
manuscript  history  of  American  State  surveys  is  now  substantially  com- 
plete. To  the  gentlemen  who  have  generously  turned  aside  from  other 
duties  and  interests  and  prepared  material  for  this  proposed  history, 
the  profound  obligations  of  the  Survey  are  warmly  extended. 
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Louisiana  Division  of  Geology. — Owing  to  the  importance  of  the  iron 
ores  of  Northern  Louisiana,  a  division  of  geology  was  established,  with 
Mr.  Lawrence  G.  Johnson  at  its  head,  to  investigate  the  localities  in 
this  region  in  which  iron  ores  were  known  or  supposed  to  be  deposited. 
Mr.  Johnson  has  performed  a  laige  amount  of  preliminary  work,  but 
his  material  is  not  yet  in  such  a  condition  as  to  permit  of  publication. 

PALEONTOLOGY. 

Division  of  Vertebrate  Paleontology, — In  continuing  his  systematic 
work  of  collecting  fossils  in  the  West,  Prof.  O.  C.  Marsh  states  the 
two  objects  he  has  had  especially  in  view,  as  follows:  First,  to  deter- 
mine the  geologic  horizon  of  each  locality  where  large  series  of  verte- 
brate fossils  were  found,  and,  second,  to  secure  from  these  localities 
collections  of  the  more  important  forms  sufficiently  extensive  to  dis- 
close, if  possible,  the  life  history  of  each.  With  the  paucity  of  remains 
of  plants  and  invertebrates  in  many  regions  of  the  West,  the  value  of 
vertebrate  fossils,  especially  of  the  higher  types,  in  enabling  us  to  get 
a  more  accurate  and  detailed  geologic  record,  is  manifest.  It  is  hoped 
that  the  collections  of  the  remains  of  the  vertebrate  life  throughout  the 
Kocky  Mountian  region  in  past  ages,  now  being  made,  will  afford  the 
means  of  solving  many  profound  problems,  since  some  of  the  most  im- 
portant chapters  in  the  history  of  life  on  the  globe  are  recorded  here 
alone. 

The  success  of  Professor  Marsh  and  his  assistants  in  their  Held  work 
has  been  most  gratifying,  and  the  more  difficult  work  of  classifying  the 
extensive  collections  secured  has  been  systematically  Jind  rapidly 
carried  on. 

Paleozoic  Division  of  Invertebrate  Paleontology. — ^The  field  operations 
of  Mr.  C.  D.  Walcott,  the  chief  of  this  division,  were  directed  as  follows: 
(1)  The  continuation  of  the  study  of  the  Devonian  strata  and  contained 
faunas  in  Southern  and  Western  Kew  York;  (2)  the  study  of  Cambrian 
strata  in  Alabama,  Georgia,  and  Tennessee,  and  the  collection  of  fossils 
from  numerous  localities;  (3)  the  examination  of  a  number  of  sections 
of  Cambrian  strata  in  Central  Kevada  and  Northern  Utah  and  the  col- 
lection of  fossils;  (4)  the  taking  of  a  section  of  the  Permian  formation 
in  Southern  Utah  and  the  collecting  of  fossils  from  three  localities  in 
the  section,  and  (5)  the  examination  of  certain  Middle  Cambrian  rocks 
from  Columbia  County,  New  York,  and  the  collecting  of  Lower 
Silurian  fossils  in  Central  New  York.  In  these  operations  he  was  as- 
sisted by  Prof.  n.  S.  Williams,  who  is  preparing  a  monograph  on  the 
Devonian  faunas,  and  by  Messrs.  Cooper  Curtice,  A.  M.  Oibson, 
S.  W.  Ford,  W.  P.  Kust,  and  others.  With  the  data  now  in  his  pos- 
session, Mr.  Walcott  believes  that  most  of  the  Paleozoic  fossils  hereto- 
fore collected  in  the  entire  Kocky  Mountain  region  can  be  referred  to 
their  true  stratigraphic  horizons,  but  further  study  will  be  needed  on 
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the  faanas  that  preceded  the  Middle  Cambriaa  fauua.  During  the  year 
he  prepared  a  paper  od  the  Middle  Cambrian  faunas  of  Korth  America, 
\?hich  was  published  as  Bulletin  30  of  the  Survey  series. 

Mesozoic  Division  of  Invertebrate  Paleontology » — Dr.  0.  A.  White,  the 
chief  of  this  division,  carried  on  field  operations  chiefly  in  Utah  and 
Wyoming.  The  work  he  planned  for  the  season  was  the  stratigraphic 
and  paleontologic  study  of  the  later  Cretaceous  and  early  Tertiary  forma- 
tions. As  results  of  his  studies  in  the  field  it  is  shown  that  a  portion 
of  the  fresh-water  molluscan  species  which  characterize  the  Laramie 
group  survived  their  brackish-water  contemporaries  and  became  a  part 
of  the  purely  fresh- water  molluscan  faunas  of  the  Wasatch  group. 
This  indicates  that  there  was  a  continuity  of  congenial  aqueous  habitat 
for  those  mollusks  from  the  Laramie  to  the  Wasatch  epoch,  and  the 
observed  character  of  the  strata  also  indicates  that  sedimentation  was 
continuous  from  the  one  group  to  the  other.  The  observations  upon 
the  Jurassic  strata  and  their  fossil  contents  which  he  was  able  to  make 
dnring  the  past  season,  together  with  those  previously  made,  seem  to 
justify  the  opinion  that  a  large  continental  area  existed  upon  the  site 
of  the  present  North  American  continent  during  the  latter  part  of  \hQ 
Jurassic  period.  An  important  feature  of  t>r.  White's  office  work  during 
the  past  fiscal  year  was  the  transfer  of  all  the  fossils  belonging  to  the 
Survey  and  in  charge  of  his  division  to  the  newly  allotted  space  in  the 
northeast  balcony  in  the  second  story  of  the  National  Museum  building, 
where  all  the  specimens  were  cleansed,  numbered,  and  stored  away  in 
cases  for  convenient  reference. 

Cenozok  Division  of  Invertebrate  Paleontology. — On  being  placed  in 
charge  of  this  division  Mr.  W.  H.  Dall's  first  efforts  were  directed  to 
putting  into  shape  for  ready  reference  and  the  identification  of  species 
as  they  should  come  in,  the  Quaternary  fossils  of  North  America  that 
have  come  into  the  possession  of  the  Geological  Survey.  The  land  and 
fresh-water  forms  of  the  ancient  lake  basins  of  the  West  and  the  loess 
of  the  Mississippi  Valley,  and  the  marine  forms  from  the  southern  and 
sontbeastem  portions  of  the  United  States  bordering  on  the  sea,  being 
by  far  the  most  important,  the  classification  of  these  was  first  under- 
taken. It  is  gratifying  to  l)e  able  to  state  that  the  large  collections  of 
Quaternary  fossils  and  allied  recent  forms  have  been  suitably  classified 
and  conveniently  arranged  for  study.  In  the  year  ending  June  30, 
1886,  18,038  lots  of  specimens,  including  not  less  than  60,000  individ- 
uals, have  been  labeled,  registered,  and  put  in  order,  about  one-half  as 
much  as  during  the  whole  of  the  previous  twenty -five  years  since  the 
beginning  of  the  work.  A  small  amount  of  field  work  was  done  in 
South  Carolina  and  in  Louisiana  and  Texas. 

Division  of  Paleobotany. — In  the  year  following  that  for  which  a  re- 
port was  last  made,  Pro£  L.  F.  Ward  devoted  himself  almost  ezclu- 
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sively  to  office  work.  As  a  result  of  this  he  prepared  for  the  Sixth 
Aannal  Eeport  of  the  Director  a  paper  entitled  "  Synopsis  of  the  Flora 
of  the  Laramie  Group,"  profusely  illustrated.  Early  in  the  present 
fiscal  year  Prof.  Ward  prosecuted  field  work  along  the  bluffs  of  the 
Potomac  and  Rappahannock  Rivers.  He  also  made  an  expedition  down 
the  James  to  City  Point  and  up  the  Appomattox  to  Petersburg.  In 
these  trips  he  was  accompanied  at  different  times  by  Prof.  W.  M.  Fon- 
taine, Mr.  W  J  McGee,  and  Mr.  F.  H.  Knowlton.  In  the  office  he 
prepared  technical  descriptions  of  the  species  figured  for  publication, 
without  description,  in  the  Sixth  Annual  Report  of  the  Director,  and 
drew  them  up  in  the  form  of  a  bulletin  of  the  Survey,  entitled  '« Types 
of  the  Laramie  Flora,"  and  numbered  37  of  that  series.  Prof.  Ward 
is  making  satisfactory  progress  in  the  extensive  bibliographic  work  he 
has  undertaken  in  connection  with  his  subject.  Prof.  Leo  Lesquereax 
has  undertaken  the  preparation  of  a  volume  of  descriptions  and  illus- 
trations of  Cretaceous  and  Tertiary  plants. 

Prpf.  Fontaine  devoted  the  period  which  has  elapsed  since  the  date 
of  the  last  report  to  the  continuation  of  the  study  of  the  younger  Meso* 
zoic,  or  Potomac,  formation,  both  in  field  and  office.  He  discusses  the 
plant  material  which  has  been  collected  from  both  a  geological  and 
botanical  point  of  view,  since  ^the  plants  fill  a  most  important  gax)  in 
geologic  records.  Both  the  geologic  and  paleontologio  reports  will  soon 
be  ready  for  the  printer. 

Division  of  Fossil  Insects. — At  the  beginnuig  of  the  present  calendar 
year  Prof.  Samuel  H.  Scudder,  the  greatest  living  authority  on  thesab- 
ject  of  fossil  insects,  was  appointed  to  a  position  on  the  Survey,  and 
placed  in  charge  of  a  division  designated  ^'  The  Division  of  Fossil  In- 
sects.'' He  has  devoted  his  time  thus  far  (1)  to  the  collection  of  insects 
flrom  the  peat  deposits  of  Nantucket;  (2)  to  a  determination  of  insects 
firom  the  interglacial  clays  of  our  northern  border;  and  (3)  to  a  system- 
atic study  of  the  Carabidw  of  the  Oligocene  beds  of  the  Florissant. 
Mr.  Scudder  also  prepared  for  publication  as  a  bulletin  of  the  Survey 
a  review  of  our  present  knowledge  of  fossil  insects. 

MISCELLANEOUS. 

Division  of  Chemistry  and  Physics. — In  this  division  Prof.  F.  W.  Clarke 
reports  slight  changes  in  the  force  and  equipment  for  the  present 
year;  but  a  few  additions  have  been  made  in  each  direction.  A  large 
portion  of  the  work  done  by  Prof.  Clarke  and  his  assistants,  Messrs. 
Chatard,  Hillebrand,  Gooch,  Whitfield,  and  Biggs,  in  the  chemical  lab- 
oratory, was  of  a  routine  nature,  and  grew  out  of  applications  for  the 
determination  of  rocks,  minerals,  and  waters  submitted  by  the  various 
heads  of  geological  divisions  or  by  the  other  branches  of  the  Govern- 
ment. But  some  attention  has  been  given  to  original  research.  In  the 
latter  work,  the  chemical  division  has  profitably  co-operated  with  Mr. 
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J.  S.  Diller,  of  the  division  of  volcanic  geology.  From  an  investigation 
of  the  waters  of  the  Yellowstone  National  Park,  made  by  Messrs.  Gooch 
and  Whitfield,  it  is  learned  that  all  the  hot  waters  of  that  region  con- 
tain arsenic  in  quite  appreciable  quantities.  Mr.  Oooch  having  been 
elected  professor  of  chemistry  in  YaJe  College,  has  severed  his  connec- 
tion with  the  Survey. 

In  the  physical  laboratory  Messrs.  William  Hallock  and  Carl  Bams, 
the  latter  assisted  by  Prof.  Strouhal,  of  Prague,  have  continued  phys- 
ical investigations.  Dr.  Bams  studied  the  internal  structure  of  steel, 
and  be  and  Dr.  Hallock  jointly  investigated  the  constancy  of  tempera- 
ture attainable  in  metallic  vapor  baths  and  constmcted  apparatus  for 
the  convenient  calibration  of  thermo-electric  pyrometers.- 

DiviHon  of  Mining  Statistics  and  Technology. — Since  the  last  report 
was  made  another  volume  on  the  mineral  resources  of  the  United  States 
has  appeared  under  the  direction  of  Mr.  Albert  WiDiams,  jr.,  chief  of 
this  division.  Somewhat  fuller  than  its  predecessor,  it  has  been  in  much 
greater  demand.  While  these  volumes  record  with  great  care  the  pro- 
duction of  minerals  in  the  United  States  for  each  year,  the  accompany- 
ing text  relating  to  the  various  industries  is  different  in  character  fh)m 
volume  to  volume. 

Mr.  Williams  having  resigned,  Dr.  D.  T.  Day,  of  the  Johns  Hopkins 
University,  has  been  placed  in  charge  of  this  work. 

Division  of  Forestry. — Since  the  date  of  the  last  report  a  division  of 
forestry  has  been  established  in  the  Geological  Survey,  and  Mr.  George 
W.  Shutt  placed  in  charge  thereof.  Field  investigations  have  been 
made  of  the  forestry  of  Virginia,  North  Oarolina,  and  Kentucky,  and  a 
large  amount  of  material  that  has  been  received  from  volunteer  observ- 
ers in  response  to  inquiries  is  in  course  of  preparation  for  publication 
by  the  Survey. 

Division  of  Illustrations. — ^Mr.  W.  H.  Holmes,  in  charge  of  the  divis- 
ion of  illustrations,  presents  a  detailed  report  of  the  work  which  has  been 
done  under  his  direction.  In  his  administrative  report  for  the  year  end- 
ing June  30, 1885,  he  discusses  the  various  methods  employed  for  the 
production  of  illustrations,  and  the  most  judicious  ways  of  apply  ihg  them. 
During  the  two  years  covered  by  his  administrative  reports  illustrations 
have  been  transmitted  through  him  for  three  monographs,  two  annual 
reports,  and  eighteen  bulletins. 

Division  of  the  Library  and  Documents. — ^From  the  reports  of  Mr.  0. 
C.  Darwin,  chief  of  this  division,  it  is  learned  that  there  has  been  a 
steady  and  very  considerable  growth  in  the  library,  and  that  satisfac- 
tory progress  has  been  made  in  the  work  of  cataloguing.  The  facilities 
for  exchange  have  been  increased,  and  the  rapid  growth  of  the  library 
is  due  almost  entirely  to  this  feature.    Although  no  attempt  is  made  to 
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stimulate  sales  of  Survey  publications,  yet  as  they  become  better  known 
the  desire  for  them  becomes  more  general,  and  the  sales  during  the  pres- 
ent fiscal  year  have  amounted  to  double  those  of  the  previous  year. 

U.  S.  FISH  COMMISSION. 

As  already  explained,  the  Secretary  of  the  Smithsonian  Institution 
exercises  the  functions  of  chief  oflBcer  of  the  U.  S.  Fish  Commission, 
for  which,  of  course,  he  receives  no  salary.  It  has  therefore  been  his 
duty  to  report,  yedx  by  year,  what  the  Commission  has  been  doing^  and, 
in  its  interes.t  to  the  public  service,  to  justify  the  action  taken  upon  the 
subject. 

The  history  of  the  Commission,  since  its  organization  in  1871,  has 
shown  a  gradual  expansion  of  scope  and  increase  in  magnitude,  in  pro- 
X)ortion  to  the  increasing  appropriations  made  by  Congress.  The  ap- 
propriation for  the  first  year  was  $5,000,  while  for  the  year  just  closed 
it  amounts  to  nearly  $250,000.  The  work,  as  heretofore,  has  been  di- 
vided mainly  into  two  sections:  one,  the  investigation  of  the  statistics 
and  natural  history  of  the  fishes  and  other  products  of  the  water 
and  their  relationships  to  each  other,  including  the  various  methods  of 
capture  and  utilization,  form  of  apparatus  required,  &c. ;  the  other, 
the  increase  in  the  supply  of  food  fishes,  &c.,  either  by  artificial  prop- 
agation or  by  transportation.  The  addition,  within  recent  ye^rs,  of 
several  vessels  to  the  means  of  investigation  on  the  part  of  the  Com- 
mission has  been  of  great  service,  especially  through  the  work  of  the 
steamer  Albatross.  More  recently.  Congress  has  authorized  the  con- 
struction of  a  small  schooner  of  special  device,  to  be  used  particularly 
in  securing  the  ripe  parent  sea  fish  at  distant  points  and  bringing  them 
to  stations  on  the  coast,  especially  to  Wood's  Holl,  Mass.  This  vessel, 
although  completed  at  the  end  of  the  fiscal  year,  is  not  yet  in  commis- 
sion. An  account  of  her  work  will  therefore  be  deferred  until  the  next 
report. 

Eeferring  to  the  detailed  account  of  operations  in  the  Report  of  the 
(J.  S.  Fish  Commission,  it  may  be  briefly  stated  that  the  usual  researches 
have  been  prosecuted  during  the  year,  resulting  in  the  acquisition  of  a 
Uarge  amount  of  important  information,  which  will  be  duly  reported 
upon  at  the  appropriate  time.  Complete  statistics  of  the  fisheries  of 
the  coast  have  been  gathered  for  the  service  of  the  Government  in  the 
iuternational  question  arising  between  the  United  States  and  Canada ; 
and  these  have  already  been  called  for  by  the  Congressional  committees 
of  investigation. 

As  on  several  previous  occasions,  the  services  of  the  steamer  Alba* 
tross  were  secured  by  the  Navy  Department  for  the  purpose  of  con- 
tinuing hydrographic  research  in  the  Caribbean  and  West  Indian  seas, 
aud  during  the  past  year  the  vessel  was  assigned  to  labor  off  the  Ba- 
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haman  Islands,  where  she  was  engaged  for  several  months  in  making 
soundings,  dredgings,  temperature  observations,  &c. 

The  "fish-culture'^  work  of  the  Commission  has  also  been  carried  on 
on  a  very  extensive  scale,  the  different  stations  having  all  been  engaged 
in  the  work  to  the  measure  of  their  capacity,  and  many  hundreds  Of 
millions  of  eggs  have  been  taken,  hatched  out,  and  distributed  to  va- 
noos  points,  among  them  being  whitefish,  salmon,  land-locked  salmon, 
California  trout,  brook  trout,  lake  trout,  grayling,  shad,  fresh-water  her- 
ring, codfish,  Spanish  mackerel,  lobsters,  &c. 

The  principal  station  of  the  Commission — that  at  Wood's  Holl,  Mass. — 
has  been  adapted  especially  for  the  hatching  of  sea  fish,  chiefly  of  the 
cod  and  of  the  lobster ;  and  while  considerable  work  has  been  done 
there  during  the  past  winter,  preparations  have  been  under  way  through 
the  summer  for  the  purpose  of  renewing  the  work  on  a  wholesale  scale 
the  coming  winter. 

The  completion  of  the  schooner  Orampus  how  allows  its  use  in  bring- 
ing spawning  fish  from  the  distant  banks,  and  it  is  hoped  that  the  in- 
terruption last  winter  in  the  supply  of  parent  fish  will  not  again  occur. 

An  additional  function  of  the  Wood's  Holl  Station  is  that  of  furnish- 
ing the  means  of  biological  investigation  and  research  to  specialists, 
msmj  of  whom  availed  themselves  of  the  advantages  afforded  them 
during  the  past  fiscal  year. 

Another  subject  that  hUs  largely  occupied  the  attention  of  the  Com- 
mission of  late  years  is  the  artificial  production  of  the  oyster,  and  ex- 
periments already  made  have  shown  that  the  general  principles  of  fish 
culture  may  be  applied  to  this  animal  to  great  advantage.  Work  in 
this  direction  is  now  in  progress  at  the  sea-coast  station  at  Saint  Je- 
rome's, Md.,  near  the  mouth  of  the  Potomac  Biver,  as  well  as  at  Wood's 
Holl,  and  with  quite  satisfactory  results. 

Eespectfully  submitted. 

SPENCEB  F.  BAIia), 
Secretary  Smithsonian  Institution. 

Washington,  December  1, 1886. 

H.  Mis.  170 6 
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KEPORT  ON  SMITHSONIAN  EXCHANGES  FOB  THE  FISCAL 
YEAR  ENDING  JUNE  30,  188G. 

By  Geobge  II.  Boehmer. 

When,  towards  the  close  of  the  year  1880,  you  iatrusted  the  charge 
of  the  exchange  service  to  ray  kee;>iug,  no  very  definite  system  hjid  been 
established,  though  the  records  kept  may  have  been  sufficient  for  the 
extent  of  the  business  at  that  time. 

As  the  work  expanded  I  ventured  to  make  some  suggestions  whereby 
the  service  might  be  established  on  more  businCvSs  principles,  involving 
the  organization  of  the  Record,  Foreign,  Domestic,  and  Government 
Exchange  Divisions. 

At  present  the  office  force  is  worked  to  its  full  capacity,  and  an  in 
crease  m  the  work  would  require  a  corresponding  increase  in  the  force. 

The  Record  Division, — One  of  the  improvements  introduced  in  1881 
was  a  system  of  card  catalogues  as  ledger  accounts,  which  has  been 
foand  very  useful.  We  have  at  present  4,513  cards,  representing  the 
accounts  kept  with  societies ;  and  3,340  cards,  representing  the  accounts 
with  individuals. 

These  cards,  arranged  in  geographical  series  (and  under  each  coun- 
try alphabetically),  are  numbered  as  in  the  "  List  of  foreign  corre- 
spondents.'' They  represent  a  double-entry  ledger,  showing  to  the  left 
the  books  and  packages  received  for  the  party  represented,  together 
with  the  date  of  reception,  transmission,  and  acknowledgment  of  re- 
ceipt by  the  recipient,  and  to  the  right  the  nature  and  character  of  any 
sending  received  from  that  party.  The  number  of  the  page  on  which 
^ich  entry  is  recorded  on  the  day-book  and  the  number  corresponding 
to  each  item  on  the  incoming  or  invoice  book  complete  the  record. 

The  manner  of  proceeding  in  posting  the  cards  was  fully  described 
in  the  report  for  1885,  as  also  the  duties  of  the  (two)  assistants  em- 

83 


Digitized  by  VjOOQ IC 


84 


REPORT    ON   EXCHANGES. 


ployed  in  this  division.    The  work  performed  by  them  daring  the  pres- 
ent year  is  shown  in  the  following  statement : 


Description. 


1'\»roign  cards  in  use : 

Societies 

ludividaals 


Uoiaostic  cards  in  use : 

Societies 

ladividuals 


FOR^Ign  entries  made 

0otiHi8tic  entries  made 

Iti voices  written 

Let  ti^rs  recorded 

At^knowlodgments  recorded . 


Number. 


3,664 
2,523 


849 
817 


Total. 


6,187 


1,666 


7,S>3 
52, 324 
28,  .546 
14,217 

1,049 
10,930 


Foreign  Exchange  Division. — ^The  oi)erations  of  this  division  during 
the  year  exceed  those  of  any  previous  year,  the  receipts  being  94,093 
packages,  with  a  weight  of  195,404  pounds.  These  were  8hipi)ed  in 
7G4  cases,  representing  a  bulk  of  5,208  cubic  feet.  A  detailed  state- 
ment will  be  given  in  the  general  statistics,  but  a  condensed  table  of 
thi;  receipts  and  transmissions  in  this  division  may  not  be  without  in- 
terest : 


1881. 

1882. 

1883. 

63,894 
155,650 

495 

3,288 

122,205 

1884. 

First  six 
months 

1885. 

18a'>-'86. 

RcH'.t^ipts : 

Number  of  packages  . . 

Weigbt  in  pounds 

Transmissions : 

l^oxes       --- .----. .... 

37,051 
107,946 

407 

2,800 

100,750 

58, 047 
143,374 

422 

2,950 

105,500 

6.5, 170 
153,814 

684 

4,550 

172, 197 

43,600 
97,032 

345 

2,355 

85,603 

94,093 

195,404 

764 

Bulk  in  cubic  feet 

Weight  in  pounds 

5,208 
189,5^0 

The  above  table  shows  almost  a  doubling  of  the  receipts  and  trans- 
missions since  the  beginning  of  the  present  decade. 

The  work  of  this  division  is  performed  by  two  clerks  and  one  packer. 
Two  temporary  clerks  have  been  employed  so  as  not  to  interrupt  the 
regular  transmissions  during  the  sending  oflf  of  the  annual  reports  for 
1SS3,  but  their  services  were  discontinued  upon  accomplishment  of  the 
•work  for  which  they  were  detailed. 

Domestic  Exchange  Division. — In  this  division,  too,  an  increase  of 
about  20  per  cent,  over  the  work  of  the  past  two  years  is  noticeable,  the 
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number  of  parcels  received  and  distributed  daring  the  year  comparing 
with  previous  years  as  follows : 


1881. 


1883. 


Total  number  of  parcels . .       8, 438        8, 359       11, 000       10, 237  |      5, 138      *14, 496 


First  six 
months 

i8a5. 


1885-'86. 


*  This  inclndes  2,533  parcels  addressed  by  mail  to  tlie  library  of  the  Institution. 

Oovemment  Exchange  Division. — This  division  is  not  fully  established 
yet,  all  the  active  work,  the  receiving  and  shipping,  being  performed  by 
the  assistants  of  the  Foreign  Exchange  Division.  Only  one  clerk  is 
employed  in  recording  the  books  delivered  by  the  Public  Printer;  and 
when  not  occupied  with  this  work  in  assisting  the  foreign  exchange 
division  by  addressing  labels  or  envelopes. 

Twenty-nine  boxes  and  56,229  packages  have  been  received  and  114 
boxes  shipped  in  this  division. 

My  own  services  during  the  year,  in  addition  to  the  general  super- 
vision of  the  above  work,  have  consisted  in  the  writing  of  about  1,200 
letters  or  memoranda  for  letters,  including  some  extensive  reports  for 
the  use  of  the  Joint  Library  Committee  of  Congress;  the  preparation  of 
a  new  list  of  foreign  correspondents  of  about  4,000  titles;  of  a  list  of 
existing  astronomical  observatories,  American  aud  foreign;  of  a  paper 
on  Norske  Naval  Architecture  for  the  Proceedings  of  the  National 
Museum  and  the  translation  of  a  paper  on  Observations  of  Volcanic 
Eruptions  and  Earthquakes  in  Iceland,  accompanied  by  a  complete 
bibliography  on  the  subject  for  the  Smithsonian  annual  report  for  1885. 

RECEIPTS. 

1.  For  foreign  distribution. 


Whence  received. 


(a)  From  Crovemment  Departments : 

Agricaltnral  Department 

Bareaa  of  Ethnology 

Bnreaa  of  Edncation 

Bnreaa  of  Statistics , 

ComptroUer  of  the  Currency .. 
Department  of  the  Interior... 

Department  of  State 

En^pueer's  Bnrean,  U.  S.  Army 

Nautical  Almanac 

Ordnance  OflBce,  U.  S.  Army.. 

Snrgeoti-Oeneral^s  Office 

Treasury  Department 

U.  8.  Coast  8nr\'ev 

U.  S.  Conrt  of  Claims 

U.  S.  Fish  Commission 


1885-^86. 


Packages. 

Weight. 

Number, 

Pounds. 

277 

685 

496 

3,289 

116 

233 

1 

2 

700 

895 

912 

6.550 

7 

42 

16 

274 

371 

504 

6 

60 

69 

926 

10 

33 

2 

56 
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Whence  received. 


{a)  From  Government  Departments— Continaed. 

U.  S.  Geological  Sarvey 

U.  S.  National  Masenm 

U.  S.  Naval  Observatory 

U.  S.  Patent  Office 

IJ.  S.  Signal  Office 

War  Department , 


(6)  From  Smithsonian  Institution 


1885-'86. 


Packages. 


Number, 

5,151 

VM 

1,108 

253 

1,379 

29 


lljii 


6,205 


{t)  From  scientific  societies: 

Academy  of  Natural  Sciences,  Philadelphia 318 

American  Academy  of  Arts  and  Sciences,  Boston 616 

American  Association  for  the  Advancement  of  Science, 

Salem,Mas8 ' 173 

American  Geographical  Society,  Now  York I 

American  Journal  of  Science,  New  Haven 18r 

American  Oriental  Society,  New  Haven I 

American  Philosophical  Society,  Philadelphia 939 

Anthropological  Society,  Washington,  D.  C 209 

Austria-Hungary  legation,  Washiugtou,  D.  C 19 

Boston  Society  of  Natural  History,  Boston 299 

Buffalo  Society  of  Natural  History,  Buffalo 92 

Bureau  of  Agriculture,  t  rankfort,  Ky 1 

California  Acatlemy  of  Science,  San  Francisco 408 

Cincinnati  Observatory,  Cincinnati,  Ohio 98 

Cincinnati  Society  of  Natural  History,  Cincinnati 3 

Commissioners,  District  of  Cohimbia 1 

Commonwealth  of  Massachusetts 2 

Connecticut  Academy  of  Sciences,  New  Haven  .... . .  13 

Connecticut  State  Board  of  Health,  New  Haven 1 

Elliott  Society  of  Science  and  Arts,  Charleston,  S.  C 72 

Executive  department,  State  of  Maine 8 

Executive  oflice.  State  of  Iowa 7 

Executive  office,  State  of  Florida 3 

Executive  office,  Cheyenne,  Wyo 2 

Franklin  Institution,  Philadelphia,  Pa 10 

Geological  Survey  of  New  Jersey,  New  Brunswick 84 

Georgetown  College,  D,  C 1 

Harvard  College,  Cambridge,  Mass 5 

Historical  Society  of  Pennsylvania,  Philadelphia 72 

Illinois  State  Historical  Society,  Springfield 3 

Iowa  Weather  Bureau,  Iowa  City 8 

Johns  Hopkins  University,  Baltimore 38 

Maty  land  Historical  Society, 1 

Michigan  State  Board  of  Agriculture,  Lansing 62 

Minnesota  Academy  of  Natural  Sciences,  Minneapolis 62 

Minnesota  Geological  Survey,  Minneapolis 45 

Missouri  State  Boanl  of  Aijricnlture,  Columbia 2 

MuHeuni  of  Comparative  Zoology,  Cambridge 54 

National  Acailemy  of  Sciences,  Washington,  D.  C 1,083 

New  England  Medical  Monthly,  Sandy  Hook,  Conn 1 

New  York  Academy  of  Medicine,  New  York  City I 

New  York  Academy  of  Sciences,  New  York  City 444 

New  York  State  Library,  Albany 1 

New  York  State  Museum  of  Natural  History,  Albany 153 

Peabody  Academy,  Salem,  M:ish 79 

Peab(»dy  lustitute,  Baltimore,  Md G 

Pennsylvania  Board  of  Agriculture,  Harrisburg  .  .g^rti^ed  tJy  GoCJQ  1 


Weight. 


Pounds. 
23,285 
4,015 
1,917 
6,845 
7,816 
94 
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Whence  received. 

1885-^86. 

Packages. 

Weight. 

(c)  Fiom  scientific  societies— Oontinned. 

PliilosoDbical  Societv.  WaMliiuifton.  D.  C...... ...... .... 

Number. 

4 
641 
211 

1 
703 

Pounds. 
14 

Second  Geological  Survey  of  Penosylvania,  Philadelphia. 
Trenton  Natural  History  Society,  Trenton,  N.  J 

10,a77 
21 

Virginia  Historical  Society ---- -- 

110 

Washbnm  Observatory,  Madison,  Wis 

798 

Miscellaneons  societies 

71 

7,282 

2.3,572 

(d^  Prom  indi  vidnals - 

1)51 

3, 4.'>9 

Grand  total 

26, 162 

112  901 

2.  From  foreign  establishments  for  domestic  distribution. 


From — 


Number. 


Africa 

Belgium  . 

Brazil 

Canada  . . 
China..-. 
Denmark . 
Franco . . . 


Germany 

Great  Britain  and  Ireland. 

Greece 

Iceland 

India 

lUly 

Japan 

Java 

Mail* 


Boxes.  '  Packages. 


14 
2 


11 

40 
64 


10 

18 


Mexico 

Netherlands 

New  Sonth  Wales. 

Norway 

Nova  &x»tia 

Peru 

Russia 

Sandwich  Islands 

Saq  Salvador 

South  Australia  .. 

Spain 

Sweden 

Switzerland 

Tasmania 

Victoria 

West  Indies 


Total 


190 


Number. 

20 

Gv<> 

66 

118 

3 

106 

517 

2,841 

1.674 

4 

11 

7 

612 

127 

143 

3, 105 

344 

333 

113 

114 

3 

10 

353 

35 

24 

2-2 

2 

113 

2,516 

4 


Weight. 


Pounds. 

8 

2,a52 

262 

1,046 

3 

324 

2,970 

8,350 

11,420 

3 

8 

4 

2,221 

5,423 

70 

1,274 

345 

1,237 

1.52 

377 

1 

4 

744 

2 

33 

70 

5 

11,810 

1,496 

27 

8 

22 


14,0;j5  '    42,579 


'  For  the  Smithsonian  Institution,  both  foreign  and  domestic. 
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3.  For  Government  exchanges. 


For  what  and  whence  received. 

1885-'86. 

Boxes. 

Packages.  Weight. 

in)  For  Library  of  Congress  from— 

Austria-Hungary ... 

Number. 
2 

1 

2 

19 

3 

1 

1 

Number. 

9 

73 

2 

93 

3 

60 

1 

2,533 

53, 455 

Pounds. 
205 

France 

180 

Germany 

462 

Great  Britain 

4,a^5 

Norway ...... 

800 

Sweden 

160 

Victoria 

37 

Miscellaneons* 

3,000 
rw  7«Ki 

(i)  I'nr  foreign  governments  from — 

Public  Printer 

Total 

29 

56, 229       42  Q91 

*  To  be  deducted  from  No.  2  table. 


RKCA  PITUL  ATION. 


For  what  and  whence  received. 


For  foreign  distribntion  from — 
(o)  Government  Departments.. 

{b)  Smithsonian  Institution 

{n)  Scientific  societies 

(tf)  Individuals , 


3.  From  foreign  establishments  for  distribu- 

tiojt 

3,  For  Government  exchanges 


Total . 


l8S^t- 

'85. 

1885-»86. 

Packagos. 

Number. 
9, 381 
4,821 
.5,592 

888 

Weight. 

Pounds. 
70,  :MOi 
17,578 
19,117 
3, 405 

Packages. 

Weight. 

Number. 

11,724 

6,205 

7,282 
951 

Pounds. 

61,811 

24,059 

2:^,  .'>72 

3,459 

20,682 

8,  .591 
50,229 

110,440 

36,526 
38, 514 

26,162     112,901 

11,702       39,579 
56,229  1    42,924 

79,502 

... 

185,480 

94,093  :  195,404 

DISTRIBUTION. 

The  702  boxes  sent  during  the  fiscal  year  ending  June  30, 1886,  were 

distributed  as  follows : 


Ai^i«ft : 

Algiers 

C!v\i6  Colony. 
Egypt.....'.. 

IJbi>.ria 

Mauritius  ... 


Country. 


o 
O 


a 

CO 
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County. 


B  » 

o 
O 


9  " 

a 


America : 

Britisli  America 

Mexico 

Central  America: 

Co6taRica 

Guatemala 

Nicaragua 

West  Indien : 

Cuba 

Ouadelonpo 

Ilayti 

Nassau - 

Porto  Rico 

South  America: 

Argentine  Confederation 

Brazil 

Chili 

Colombia,  United  States  of. 

Uruguay 

Venezuela 

Asia: 

China 

India 

Japan 

Philippine  Islands 

British  Burmah 

Australasia : 

New  South  Wales 

New  Zealand 

Queensland 

8<)uth  Australia 

Tasmania 

Victoria , 

Eorope : 

Austria-Hungary 

Bavaria* 

Belgium 

Denmark 

France  

Germany 

Great  Britain 

Greece 

Italy 

Netherlands 

Norway 

Portugal 

Prussia* 

Russia , 

Saxony  * •. 

Spain*. 

Swe4lcn 

Switzerland — 

Turkey 

Wiirtemberg* 

Polynesia: 

Sandwich  Islands 


10 
11 

2 
1 
1 

2 
1 


1 
2 

8 
6 
4 
1 
1 
1 

4 

10 

13 

2 

1 


9 
1 
1 
1 
3 

31 


25 

7 

116 

119 

2 

44 

17 

8 

6 


16 
14 

2 

1 
1 

2 
1 
3 
1 
2 

14 
9 
7 
4 
1 
4 

4 

13 

IC 

2 

1 

8 
12 
4 
4 
4 
6 

34 

3 

28 

10 

95 

119 

122 

5 

47 

20 

11 

10 

3 

31 

3 

9 

2:^ 

20 

4 

3 


Grand  total 110       (>4H     7r»4 


*The  Smithsonian  exchangers  are  included  in  the  IIG  cases  for  Germany. 
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RliCAPITUI^VTION. 


Country. 

•4A 

s 

o 
O 

7 

7 

Africa .............. -.       -     

America , 

• 

30 

6 

18 

62 

52 

30 

20 

538 

1 

ftv^ 

\8ia 

36 

Aastralasia 

38 

lOurope 

600 

Tolynesia -                                                 _  -.                   

1 

Total 

116 

648 

764 

Table  sbowiDg  number  of  packages  distributed  to  domestic  societies 
iind  individuals  during  the  year  ended  June  30, 1880 : 


• 

states  and  Territories. 

Establish- 
ments. 

Individ- 
uals. 

Total. 

Alabama 

8 
4 

137 
5 

232 

1 

34* 

•  1 
153 

1 

570 

28" 

9 

16 
3 
7 
2 
5 

19 

242 

8 

5 

23* 

2* 

2 

30 
4 

210 

1 

•  28 

"162" 

33 

7 

9 

Arkansas 

4 

t  California 

171 

i  Colorado 

6 

( lonnecticut 

3^ 

Dakota 

1 

Delaware... .-. ...... ...... ...... ...... ...... ...... .... 

4 

8,751 

2 

16 

123 

36 

113 

16 

11 

23 

20 

115 

976 

68 

47 

4 

.    190 

1 

4 

19 
59 

4 

District  of  Columbia: 

Library  of  Conirress 2. 774 

Smitbsonian  Institution 4,(541 

Otlier  establishments 1, 3;J6 

9,321 
2 

Florida - 

Georgia      ..    .......................................... 

16 

Illinois  -  ........  ..................  .....••....•.....-.• 

151 

Indiana      .   ..     ....................................... 

45 

Iowa.       ..           ....................................... 

129 

Kansas           .......       ................................. 

19 

Iventiickv                   .           .  ............................. 

18 

Lou  i  81  an  Hi                        .    ................................ 

25 

Mai ne .---. 

25 

Maryland ............... 

IM 

MaHsacb  usctts         ....       ....,..-....-.......-------.-. 

1,220 

MichifiT^iu                                  ... ...... .... .... .... .... .... 

76 

Minn(*8()ta                                        ......  .............  ...«.> 

52 

Alississipni                                        .. ...... ...--...-... .... 

4 

Missouri                                               .,....,.-.....•......- 

2L3 

Montana                                               ....................... 

1 

Nebriisk A                                               ...... ...... .... ...... 

6 

New  Hftninsliiro  "                      .            .    .................... 

21 

Now  Jors«v' 

89 

New  Mexico                                        ....    ................... 

4 

Now  York                                         

78H 

5 

105 

4 

663 

47 

19 

998 

Nortb  Carolina                                    .          .................. 

6 

Ohio                                                         

193 

( )re£joo                                                    ..       ................. 

4 

Pennsylyania *.. 

825 

Rhode  Island 

80 

.South  Carolina 

26 
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State  and  Territories. 


Tennesaee 

Texas  

Utah 

Vermont 

Virginia 

Washin<;toii  Territory 

West  Virginia 

Wisconsin 


Establisb- 

Individ- 

meuts. 

uals. 

11 

4 

7 

1 

2 

19 

'ZS 

10 

1 

2 

122 

6  1 

12,8G9 

1,627 

Total. 


15 

1)1 

H2 

;i 

1 
♦) 

I2d 


The  following  table  shows  the  whole  number  of  shipments  for  foreign 
exchanges  from  1850  to  1886 : 


Year. 


1.-61  . 
lKi2  . 
185:$  . 
1854  . 
1855. 
BV). 

1857  . 

1858  . 
l.^iO  . 
18fi0  . 
l^^l  . 
18112  . 
1863  . 
IH64  . 
1)565. 

\m, 

1867  . 

1868  . 
1869. 


No.  of 
boxen. 


40 
40 
40 

4H 

:te 

70 
40 

r)6 

H2 

01 

73 

114 

<il 

(kJ 

77 

H.3 

113 

104 

112 


Bulk  in  I  Weight 
i   cubic   I      in 
feet.    ,  pounds. 


Year. 


I     1, 

I    1, 

I 

I 


200 
240 
2<>3 
392 
365 
358 
580 

:^84 

672 
054 
767 
G25 
006 
447 
546 
.'>57 
571 
975 
057 
033 


6,900 
7,i)20 
9385 
12,200 
9, 791 
10,4H1 
18,271 
14,248 
22,674  ; 
29,480  I 
2<\029  ! 
16,95H  , 
2M,836 
10,2M> 
20,  .500  I 
18,6:J0  I 
IH.050 
22.  .52:1 

:n,i7i 

23,376 


1870 

1871 

1.^72 

1873 

1874 

1875 

1H76 

1877 

1878 

1879 

1880 

l^?5l 

1882 

18S3 

1884 

1885(6  mouths). 
l885-'86» 


No.  of 

Bulk  in 
cubic 
feet. 

Weight  in 

boxes. 

pounds. 

121 

1,1K) 

31.383 

108 

772 

2H,  !l,50 

179 

954 

2(5,  850 

1!M) 

1,476 

44,2:U5 

149 

9:J:$ 

27,990 

208 

1,.50:J 

45, 300 

:V2:\ 

2,261 

80,7.50 

406 

:$,276 

117,000 

:jo9 

2,  160 

69. 220 

311 

2, 177 

69, 975 

268 

1,976 

(io,:u»o 

407 

2,  SOC 

100.  750 

422 

2, 950 

105,  .5<H) 

495 

.3,2Hri 

122, 2(  .5 

684 

4,5.')0 

172, 197 

'Mo 

2,  .T>5 

H'),  663 

764 

5,208 

1h:»,580 

Total 


7,049     .51,926 


1,7:J0,058 


•In  1S!^5  the  fiscal  year  was  adopted  for  the  operations  of  the  Sniith.sonian  Institu- 
tion; hence  in  the  above  and  in  the  following  tables  an  account  is  given  of  the  trans- 
actions during  the  first  six  months  of  1885,  and  followed  by  those  of  the  entire  tiseal 
year  ended  Juno  30.  1886. 
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The  following  chronological  table  shows  the  whole  number  of  books 
and  parcels  received  by  the  Institution  for  its  own  library  (by  exchange) 
and  for  domestic  distribution : 


Year. 


1846-1850 

1851 

1852 

1853 

1854 

IK'So 

ia5(i 

1H57 

18;-)8 

1H;VJ 

18(>0 

1861 

1862 

lH<i3 

18(>4 

1865 

1H(>6 

1H<>7 

18<W 

MW 

1H70 

1871 

1H72 

187^ 

1874 

1H75 

1876 

IH77 

1878 

1879 

1880 

1H81 

IHSii 

liiKi 

1H84 

1885  (six  months) 
1885-^86  (Uscal  year) 

Total 


Received  for  the  Smithsonian  library. 


Volumes. 


470 

549 

1,4H1 

1,440 

926 

1,037 

l,:i56 

555 

723 

1,022 

1,271 

821 

1,611 

910 

^23 

767 

1,243 

1,557 

1,770 

1,234 

1,113 

936 

1,262 

Ht39 

8()3 

1, 120 

1,017 

1,8H9 

i,2(;3 

1,949 
1, 143 
1,8(>7 
1,296 
1,  754 
1,567 
910 
1,938 


Parts 
and  pam- 
phlets. 


624 

618 
2,106 

991 
1,468 
1,707 
1,834 
1,0()7 
1,695 
2, 540 
4, 180 
1,945 
3,  3()9 
3, 479 
2,754 
3,256 
4, 509 
3, 946 

3,  ()05 

4,  089 
3,^90 
3,  579 
4,502 
4.3,n4 
4,521 
5,813 
6, 193 
6,511 
7,392 
8,071 
7,275 
9,904 

10,341 
K),  702 
11,  149 
9,  077 
13, 949 


44,342  I     177,005 


Maps 
and  en- 
gravings. 


1,749 
125 
4:i4 

26 
140 
138 
122 

40 
220 
120 

55 
200 
109 
183 
121 
328 
134 

2:w 

179 
82 
19H 
4.54 
162 
114 
375 
326 
74 
183 
152 
188 
152 
219 
143 
354 
379 


Total. 


1,098 
1, 167 
5, 336 
2,556 
2, 82(» 
2,770 
3,  XJO 
1,760 
2,540 
3,602 
5,671 
2,H86 
5, 0:i5 
4,589 
3,  GS6 
4,206 
5, 873 
5, 831 
5, 501> 
5, 555 
5,182 
4, 597 
5, 962 
5, 697 
5,  546 
7,047 
7,585 
8,726 
8, 729 
10,  203 
8,  .570 
11,959 
11,7H9 
12,675 
12,  859 
10,341 
16, 2(;(> 


Addresses, 


8,214  I    229,561 


For  institntions  and 
individnals  in  the 
United  States  and 
British  America. 


Packages. 


96 
160 
149 
219 
1H9 
193 
243 
293 
3:55 
274 
273 
273 
299 
345 
329 
347 
4:{6 
501 
567 
573 
587 
6*^9 
750 
610 
644 
766 
662 
785 
945 
1,054 
947 
894 
770 
1,208 
l,(j<)6 


637 
1,032 
987 
1,445 
1,245 
1,273 
1,539 
1,9:{3 
1,908 
1,406 
2.111 
1,522 
2,482 
2,:i68 
2,703 
971 
2.:i94 
4,130 
3,705 
3,952 
4,635 
4,782 
4,:)26 
4,661 
4,85:) 
4,962 
5,292 
6,971 
5,587 
8, 4:a 
8,353 
11,000 
10,236 
5.119 
14,496 


18,771  I       143,975 


AGENCIES. 

Transportation  companies, — The  rapid  extension  of  the  Smithsonian 
exchangees  soon  became  a  lieavy  tax  upon  the  resources  of  the  Institu- 
tion, and  the  conduct  of  its  principal  function  (''the  increase  of  know- 
ledge among  men ''  by  the  promcition  of  original  research  and  discovery) 
was  tlireatened  with  being  crippled  and  overridden  by  the  demands  of 
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a  service  regarded  as  iucidental  and  subordinate  thereto.  With  a  view 
to  dimiuish,  if  possible,  tbe  expenses  involved,  the  Institution,  in  1855, 
addressed  several  of  the  leading  transatlantic  steam-ship  companies, 
unfolding  its  methods,  and  asking,  in  consideration  of  the  great  public 
benefit  of  the  system,  the  favor  of  reduced  rates  of  freight  upon  this 
particalar  service. 

With  a  liberality  and  public  spirit  which  can  not  be  too  highly  ad- 
mired, the  companies  addresseil  agreed  to  carry  the  freights  of  the 
Smithsonian  Institution  not  merely  at  an  abatement,  but  without 
charge,  and  thus  generously  enabled  the  Institution  to  maintain  the 
growing  magnitude  of  the  operations,  when  otherwise  the  system  must 
have  broken  down  by  its  own  weight. 

The  first  privilege  of  free  freight  was  extended  duriug  the  year  1855 
by  the  following  companies: 

United  States  Mail  Steamship  Company,  M.  O.  Roberts,  president. 

Pacijic  Mail  Steamship  Company^  W.  H.  Aspinwall,  president. 

iSouth  American  Mail  Steamship  Company^  Juan  Metteson,  president 

Mexican  Oulf  Steamship  Company,  Harris  &  Morgan,  agents. 

Panama  Railroad  Company,  David  Uoadley,  president. 

California  and  Panama  Steamship  Company. 

In  1^57  the  line  of  sailiug  vessels  between  New  York  and  the  west 
coast  of  South  America,  belonging  to  Mr.  Bartlett,  110  Wall  street,  also 
eugaged  to  carry  all  the  Chilian  exchauges  free  of  freight. 

In  1858  Hon.  R.  Schleideu,  the  minister  from  Bremen,  ofiered  his  serv- 
ices in  trying  to  procure  for  the  Smithsonian  Institution  the  advantage 
of  free  or  reduce<l  freight  on  exchauges  for  the  port  of  Bremen,  and  he 
annoanced  his  success  in  a  letter,  dated  January  25,  1859,  in  which  he 
said: 

It  affords  me  great  pleasure  now  to  inform  you  that,  according  to  a 
letter  of  the  president  of  the  Lloyd,  dated  the  5th  instant  and  just  re- 
ceived, the  said  Bremen  Steamship  Company  (North  German  Lloyd) 
have  resolved  henceforth,  and  until  further  notice,  to  forward  by  their 
sU'aniers  all  the  packages  of  books  and  specimens  of  natural  history 
which  the  Smithsonian  Institution  may  be  pleased  to  send  to  Germany, 
or  which  may  be  sent  from  Germany  to  the  Smithsonian  Institution, 
free  of  charges  between  New  York  and  Bremerhaven. 

The  North  Atlantic  Steamship  Company  ( J.W.  Raymond)  also  granted 
free  freight  in  1859. 

On  the  25th  of  February,  1860,  in  reply  to  a  request  of  Professor 
Henr^-,  of  the  16th  of  February,  Mr.  Cunard,  of  the  Cunard  Line  of 
Steamers^  replied : 

I  beg  to  inform  you  that  I  shall  have  much  pleasure  in  conveying  in 
our  steamers  from  New  York  to  Liverpool,  every  fortnight,  one  or  more 
cases  from  the  Smithsonian  Institution  to  the  extent  of  half  a  ton,  or  20 
cubic  feet  measurement;  the  cases  to  be  addressed  to  your  agent  in 
Liveri)ool,  or  to  his  care.  The  arrangement  of  free  cases  is  intended 
only  to  apply  to  those  shipped  by  you  from  this  side  of  the  water. 
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In  1861,  in  response  to  an  application,  the  Ilamhurg- American  Packet 
Company  J  in  a  letter  of  Messrs.  Kunhardt  &  Co.,  dated  New  York,  Octo- 
ber lil,  18G1,  granted  for  their  line  of  steamers  the  privilege  of  free 
freight,  be  they  specimens  of  natural  history,  books,  or  other  articles, 
irrespective  of  bulk. 

The  privilege  of  free  freight  was  furthermore  accorded  the  Smithson- 
inn  Institution  by  the  following-named  companies: 
In  1864.  Lcffinan  and  Outheil,  Vera  Cruz. 

1868.  Gompagnie  Generate  Transatlantique^  L.  de  B6bian,  agent. 
Tnman  Steamship  Gompany. 
Galifornia  and  Mexico  iSteamship  Gompany, 
Union  Pacific  Railroad  Gompany, 
United  States  and  Brazil  Steamship  Gompany. 
North  German  Lloydy  Baltimore  Branch. 
Atlantic  Mail  Steamship  Gompany, 
1870.  Anchor  Line,  Hendersoii  &  Brother,  agents. 
1872.  i?a /fee  Lloyd  Steamship  Gompany, 

ISlo,  Atlas  Steamship  Gompany,  Pirn,  Forwood  &  Co.,  agenlei. 
1879.  Merchants'  Line  of  Steamers, 

Netherlands  American  Steam  Navigation  Gompany,  H.  Cazaux, 

agent. 
White  Gross  Line  of  Anticerp,  Fundi,  Edye  &  Co.,  agents. 
Murray,  Ferris  tC  Go.'*s  sieamships,  for  Bahamas. 
1881.  Red  Stitr  Line,  Peter  Wright  &  Sons,  agents. 
1883.  Monarch  Line,  Patton,  Vickers  &  Co.,  agents. 

American  Colonization  Society,  Washington,  D.  0. 
Bailey,  H,  B.,  d;  Go.,  New  York. 
Beadle,  E,  R,,  Piiihidelphia. 
Bixhy,  Tliomas  E.  i&  Go.,  Boston. 
Bland,  Thomas,  New  York. 
Borland,  B,  R,,  New  York. 
Gameron,  R,  W,,  li;  Go,,  New  York. 
Dalktt,  Boulton  ct*  Go,,  New  York. 
Dennison,  Thomas,  New  York. 
Munoz  y  Espriella,  New  York. 
Spinney,  Joseph  S,,  New  York. 
\Vilso7i  tO  Asmus^  New  York. 
1885.  FloriO'Rubattim  Line,  New  York. 
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Shipping  List. — ^The  following  is  the  shipping  list  at  present  used  in 
the  transmission  of  the  Smithsonian  exchanges : 


Country. 


Algeria 

Argentine  Confederation. 


Aiitigna 

Austria-Hungary 

Bahamas 

Belgium •- . 

RoliTia 

Brazil 

British  America 

British  Colonies 

British  Guiana 

Cape  Colonies 

Chili 

China 

Colombia,  United  States  of . 
Costa  Rica 

Cuba 

Denmark 

Dutch  Guiana 

Ecuador 

Ejorpt 

Kinland 

France 

Germany 

Great  Britain 

Greece 

Guatemala 

Hayti 

Iceland 

India 

Italy 

Japan 

Liberia 

Madeira ^ 

Malta [ 

Manrititw [ 

Mozambique j 

Mexico 


Shipping  agent. 


Compagnie  G^n^rale  Transatlautique,  New  York.  Trans- 
fer made  by  the  French  Commission  of  Exchanges,  in 
Paris. 

Cousul-General  Carlos  Carrauza,  New  York.  Shipments 
to  the  United  States  are  made  through  either  Lewis  «& 
Co.,  Portland,  Me.,  or  George  F.  Brown,  New  York,  rep- 
reseutiug  Saniuol  B.  Hale  &  Co.,  of  Buenos  Ayres. 

Thomas  Denuison,  New  York. 

North  German  Lloyd,  Baltimore.  Transfer  made  by  Dr. 
Felix  Fltlgel,  Leipsig. 

Murray,  Ferris  &  Co.,  New  York. 

Red  Star  Line,  New  York. 

White  Cross  Lino,  New  York. 

Consul-Genorai  Melchor  Obarrio,  New  York.' 

Consul  Charles  Mackall,  Baltimore. 

K.  B.  Borland.  New  York. 

Baltimore  and  Ohio  Express  Company. 

Adams  Express  Company. 

Monarch  Line  to  London.  Transfer  made  by  Crown  agents 
for  the  colonics,  London,  England. 

Monarch  Line,  New  York.  Transfer  made  by  W.  Wesley, 
London,  England. 

Monarch  Line,  New  York.  Transfer  made  by  agent-gen- 
eral for  Cape  Colonies  in  London,  England. 

Consul  D.  de  Castro,  New  York. 

Salter  &  Livermore,  New  York,  direct  to  Shanghai. 

Monarch  Line,  New  York.  Transfer  made  through  Crown 
agents  for  the  colonies.  London,  England. 

Consul-Go neral  Lino  de  Pombo,  New  York. 

Mufloz  y  Esprilla,  New  York. 

Paciho  Mail  Steamship  Company,  New  York. 

Consul-General  Hipolito  de  Uriarte,  New  York. 

Consul-General  Henrik  Braeni,  New  York. 

Consal  Thomas  Schmidt*  New  York. 

Thomas  Bixby  &,  Co.,  Boston,  Mass. 

Consul  Francis  Spies. 

8.  L.  Merchant  &  Co.,  New  York. 

NorCh  (rerman  Lloyd,  Baltimore.  Transfer  made  by  F.  A. 
Brocklians,  Leipsig,  Germany. 

Compagnie  G^n«^rule  Transatlautique,  New  York. 

Nor  til  German  Lloyd,  New  York  or  Baltimore. 

Hamburg-American  Packet  Company,  New  York. 

Monarch  Line  of  Steamers,  New  York. 

North  German  Lloyd,  New  York. 

Cunard  Royal  Mail  Steamship  Company. 

Inman  Steamship  Company. 

Consul  D.  W.  Bota^i,  New  York. 

Consul  Jacob  Baez,  New  York. 

Atlas  Steamship  Company,  New  York. 

Consul  Henrik  Braeui,  Mew  York.  Transfer  made  by  K. 
Danske  Videnskabernos  Selskab,  Copenhagen. 

Monarch  Line,  New  York.  Transfer  made  by  Secretary 
of  State  for  India,  India  Oflice,  London,  England. 

Consul  General  M.  Raii'o,  New  York.  Florio-Rubattino 
Line,  New  York. 

ConsiH  Samro  Takaki,  New  York. 

American  Colonization  Association,  Washington,  D.  C. 

Monarch  Line,  to  Smithsonian  agent,  London. 

Consul.  Juan  N.  Navarro,  New  York^igi^i^^^  byGoOglc 
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Country. 


Shippiug  agent. 


Netherlands 

Netherlands  India  . 
New  Caledonia 


Now  South  Wales 

New  Zealand 

Nicaragua 

Norway 

Paraguay  

Peru 

Philippine  Islands... 

Polj'^nesia 

Portugal 

Queensland 


Russia 


St.  Helena. 


Siaui 

South  Australia 

Spai  u 

Straits  Settlements . 


Sweden 

Switzerland  . 


Syria , 

Tasmania 


Turkey 

Turk's  Island - 

Uruguay 

Venezuela 

Victoria 

West  Indies  .. 


Consul  R.  C.  Burlage,  Now  York. 

Monarch  Line,  New  York.  Transfer  made  by  Gordon  & 
Gotch,  London,  England. 

R.  W.  Cameron  &  Co.,  New  Xork. 

R.  W.  Cameron  &,  Co.,  New  York. 

Cousul-General  Alex.  I.  Cotheai,  New  York. 

Consul  Christian  B6r8,  New  York. 

Consul  John  Stewart,  Washington,  D.  C. 

Joseph  S.  Spinney,  New  York.' 

Spanish  consul,  San  Francisco. 

Consul  Severance,  San  Francisco. 

Consul  Gustav  Amsink,  New  York. 

Monarch  Line,  New  York.  Transfer  made  by  Queensland 
department,  London,  England. 

Ham  burg- American  Packet  Company,  New  York.  Trans- 
fer made  by  Russiaii  consul-general,  Hamburg,  Ger- 
many. 

Monarch  Line,  New  York.  Transfer  made  by  William 
Wesley,  London,  England. 

Consul  Isaac  T.  Smith,  New  York. 

R.  W.  Cameron  &  Co.,  New  York.    . 

Consul -Gen  oral  Hipolito  de  Uriarte,  New  York. 

Monarch  Line,  New  York.  Transfer  made  by  William 
Wesley,  London,  England. 

Consul  Christian  Ii6r8,New  York. 

North  German  Lloyd,  Baltimore.  Transfer  made  by  Con- 
sul von  Hey  man,  Bremen. 

Presbyterian  Rooms,  New  York. 

Moiuirch  Line.  New  York.  Transfer  made  by  Crown  agents 
for  the  colonies,  London,  or  by  G.  W.  Wheatley  &  Co., 
156  Lejwlenhall  street,  London,  England. 

Ottoman  legation,  Washington,  D.  C. 

Wilson  &  Asm  us.  New  York. 

Charge  d'Affaires  Enrique  Estr^zulas,  Brooklyn,  New  York. 

Dallett,  Boulton  &  Co.,  New  York. 

R.  W.  Cameron  &  Co.,  New  York. 

H.  B.  Bailey  &  Co.,  New  York. 


Foreign  Centers  of  Distribution. — In  carrying  on  the  exchanges  of  the 
Smithsonian  Institution  it  was  necessary  to  appoint  a  number  of  agents, 
and  authority  for  this  was  given  by  the  Board  of  Ilegents  in  their  meet- 
ing of  February  27,  1851,  when,  on  motion  of  Mr.  Bache,  it  was  resolved, 
"That  the  secretary  be  authorized  to  appoint  an  agent  abroad  to  con- 
duct the  exchanges  of  the  Institution. 

The  agencies  established  were  : 

Hector  Bossange,  Paris,  France;  for  France,  Italy,  Spain,  and  Portu- 
gal.       . 

Dr.  John  G.  Fliigel,  United  States  consul  at  Leipsig,  Germany ;  for 
the  rest  of  continental  Europe  except  Turkey  and  Greece. 

Henry  Stevens,  of  London,  England  j  for  England,  Scotand,  and  Ire- 
land. 

The  Hon.  George  P.  Marsh,  United  States  minister  at  Constantino- 
ple, took  charge  of  exchanges  for  Turkey,  Greece,  and  northern  Africa, 
and  the  United  States  consols  at  other  places  andertook,  in  most  cases, 
to  transact  the  business  free  of  charge,  only  the  actual  expenses  beings 
-efunded.  ^'^'^"^'  ^'  ^uu^ic 
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These  agencies  being  established,  other  exchanges  could  be  carried 
on  through  them,  and  the  means  of  conveyance,  at  the  slight  additional 
ex()ense  owing  to  the  increase  of  freight. 

The  duties  of  the  agents  of  exchange  consisted  in  the  distribution  of 
all  tlie  parcels  sent  them  by  the  Smithsonian  Institution  and  the  receiv- 
ing and  transmitting  of  return  exchanges,  together  with  any  information 
which  the  Institution  might  desire,  and  their  duties  with  an  increase  of 
the  service  became  so  great  as  to  justify  the  recommendation  of  an  in- 
crease of  salary,  most  especially  in  the  case  of  Dr.  Fliigel,  in  Leipsig, 
which  recommendation  was  granted  by  the  Board  of  Regents  in  their 
meetings  of  May  J ,  1852,  and  February  12, 1853.  In  1854  the  secretary 
had  again  occasion  to  remark  on  the  foreign  agencies  as  follows : 

I  would  beg  to  call  your  attention  to  the  zeal  and  fidelity  with 
which  the  agents  of  the  Institution  in  London,  Leipsig,  and  Paris  have 
dischargetl  their  duties.  The  thanks  of  the  Institution  are  most  espe- 
cially due  to  Dr.  1^'Uigel,  of  Leipsig,  whose  eflPorts  in  the  great  cause  of 
tightening  the  bonds  of  union  between  the  literary  and  scientific  men 
and  institutions  of  the  two  worlds  are  beyond  all  praise. 

In  1855  the  Institution  was  informed  of  the  death  of  its  agent  in 
Leipsig.  Dr.  Fliigel.  On  this  occasion  Professor  Henry,  the  Secretary  of 
the  Institution  expressed  himself: 

It  becomes  my  duty  to  announce  the  loss  which  the  Institution  has 
experienced  in  the  death  of  one  of  its  warmest  friends  and  most  active 
agents,  Dr.  J.  G.  Fliigel.  After  a  residence  of  several  years  in  this 
country  he  returned  to  Gerplany.  as  United  States  consul,  in  which 
capacity  he  was  unremitting  in  his  efforts  to  render  service  to  Ameri- 
can travelers,  and  by  his  untiring  industry  and  zeal  in  behalf  of  the  In- 
stitution contributed  more  than  any  other  person  to  make  it  known 
through  northern  and  central  Europe,  nisson,  Dr.  Felix  Fliigel,  has 
been  appointed  his  successor,  and  has  evinced  a  desire  and  given  evi- 
dence of  his  ability  to  carry  on  the  system  with  promptness  and  effi- 
ciency. 

In  1861  the  Eoyal  Society  of  London  attended  to  the  distribution  and 
collection  of  packages  for  and  from  Great  Britain  and  Ireland. 

In  1862  Mr.  William  Wesley,  of  Loudon,  was  appointed  agent  for 
Great  Britain  and  Ireland. 

In  1863  Mr.  Frederick  Miiller,  of  Amsterdam,  was  appointed  agent  for 
Holland  and  Belgium. 

In  1865  the  firm  of  Hector  Bossauge  changed  to  Gustave  Bossange 
&Co. 

In  1867  the  Hon.  George  P.  Marsh  consented  to  take  charge  of  ex- 
changes between  the  United  States  and  Italy,  and  the  duty  of  distribu- 
tion and  collecting  of  parcels  was  assumed  by  the  Imperial  Eoyal  In- 
stitute of  Milan. 

In  1868  the  Royal  Swedish  Academy  of  Sciences  assumed  charge  of 
the  agency  for  Sweden,  the  Royal  University  of  Christiania  for  Norway, 
ail4  the  Royal  Ajcademy  of  Sciences  of  Copenhagen  for  Denmark. 

^.  Mis.  170 7  ^  . 
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In  1869  tbe  Uuiversity  of  MelbourDe,  Victoria,  offered  to  receive  and 
distribute  exchanges  for  Australia  and  New  Zealand,  and  a  bureau  of 
international  exchanges  was  established  by  the  Government  of  the  United 
States  of  Colombia  in  Bogota. 

In  1871  the  following  were  added  to  the  list  of  Smithsonian  exchange 
agencies : 

L.  Watkins  &  Co.,  St.  Petersburg,  for  Bussia. 

Eoyal  Academy  of  Sciences,  Lisbon,  for  Portugal. 

Royal  Academy  of  Sciences,  Madrid,  for  Spain. 

Parliamentary  Library,  Welliugton,  for  New  Zealand. 

Mr.  William  Wesley,  London,  England,  for  the  English  colonies  in 
Asia  and  Africa. 

In  1873  the  Royal  Institute  of  Milan  intrusted  Mr.  Ulrico  Hoepli,  of 
Milan,  with  the  work  of  exchanges,  and  he  assumed  the  duties  of  the 
Smithsonian  agency. 

In  1874  Prof.  E.  H.  von  Baumhauer,  of  the  Scientific  Institute  of  Har- 
lem, offered  his  services  for  Holland,  which  were  accepted  by  the  Insti- 
tution. 

In  187G  the  representatives  of  the  various  Australian  colonial  govem- 
*  ments,  at  the  Centennial  Exhibition  at  Philadelphia,  arranged  for  dis- 
tributing and  collecting  agencies  in  their  colonies:  New  South  Wales, 
New  Zealand,  Queensland,  South  Australia,  Tasmania,  and  Victoria, 
respectively. 

The  Eidgenossensche  Bundes-Canzlei,  Bern,  Switzerland ; 

The  Museo  Nacional,  Mexico  City,  Mexico ; 

The  Universidad,  Santiago,  Chili ; 

The  Museo  Publico,  Buenos  Ay  res,  Argentine  Republic; 

The  Minister  of  foreign  affairs.  Port  au  Prince,  Hay  ti ; 

The  Minister  of  foreign  affairs,  Tokio,  Japan ; 

The  University  of  Caracas,  Venezuela; 
as  recipientiS  of  Government  exchanges,  assumed  the  duties  of  col- 
lecting and  distributing  Smithsonian  exchanges. 

Dr.  Felipe  Poey,  for  the  university  at  Havana,  Cuba,  and  the  Geo- 
logical Survey  of  Canada,  in  Montreal,  volunteered  their  services  as 
agents. 

In  1877  the  agency  in  Lisbon,  Portugal,  was  changed  from  the  Royal 
Academy  of  Sciences  to  the  Escola  Polytechnica,  and  the  Bibliothfequo 
Nationale,  of  Athens,  Greece,  as  recipient  of  the  oflBcial  publications, 
assumed  the  duties  of  a  distributing  agency. 

In  1878  the  Smithsonian  Institution  availed  itself,  in  its  scientific 
and  literary  intercourse  with  Belgium,  France,  Brazil,  Italy,  Russia^ 
and  Switzerland,  of  the  following  agencies,  appointed  by  their  respect- 
ive governments  in  compliance  with  the  stipulations  of  the  exchange 
convention  of  Paris,  in  1875 : 

Belgium,  Commission  Beige  des  Bchanges  luteruationaox,  Brussels. 

Brazil,  Braailiau  Cpmmission,  etc.,  Rio  Janeiro. 
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France,  Commission  Franjaise,  etc.,  Paris. 

Italy,  Italian  Commission,  etc.,  Rome. 

Russia,  Commission  Rasse,  etc.,  St.  Petersburg. 

Switzerland,  Conseil  Kd^ral,  Bern. 

In  1884  the  Argentine  Republic  established  an  office  for  the  deposit 
and  distribution  of  official  publications,  which,  however,  has  not  yet 
been  employed  by  the  Smithsonian  Institution  as  agency,  its  exchanges 
still  being  in  the  hands  of  Professor  Burmeister,  of  the  Public  Museum, 
where  they  were  placed  in  1876.  Arrangements  were  also  effected  by 
me  during  my  official  visit  in  London  with  the  Crown  agents  of  the 
colonies  to  take  charge  of  the  Smithsonian  exchanges  for  all  the  colo- 
nies under  their  immediate  charge. 

Ill  1885,  by  the  death  of  Professor  von  Baumhauer,  of  Harlem,  Hol- 
land, the  agency  for  Holland  was  placed  ii  the  hands  of  Dr.  Hoek,  of 
Leiden.  The  Government  of  Uruguay  established  an  exchange  bureau 
in  Montevideo. 

lo  1886  the  agencies  of  the  Smithsonian  Institution  are  found  in 
every  part  of  the  civilized  globe.  The  following  is  a  complete  list  of 
establishments  and  individuals  representing  the  Smithsonian  Institu- 
tion abroad : 


Comitries. 


Algeria 

ArgentiDe  Coufederation. . 

Antigua 

Aastria 

Bahamas 

Bel^iam 

Bolivia 

BrazU 

British  America 

British  Gniaoa 

British  colonies 

Cape  colonies 

Chili 

China 

Colombia,  United  States  of. 

Costa  Rica 

Denmark 

Dntch  Guiana 

£caador  

Egypt  

Finland 

France 

Germany 

Great  Britain 

Greece 

Gaatemala   


Agencies. 


M.  Carette,  chef  d'etat  major  du  g^nie,  service  mdt^oro- 

logiquo,  Algiers. 
Museo  Publico,  Buenos  Ayres.     Office  for  the  deposit  and 

distribution  of  publications.     [Department  of  Public 

Instruction.] 

Dr.  Felix  Fliigel,  Leipsig,  Germany. 

Commission  Beige  des  ^changes  Internationaux,  Brussels. 

Commissao  Central  Brazileira  de  Permuta^oes  Interna- 
cionaes,  Kio  Janeiro. 

McGill  College,  Montreal ;  Geological  Survey,  Ottawa. 

Observatory,  Georgetown. 

Crown  agents  for  the  colonies,  London,  England. 

Agent  General  for  Cape  Colony,  Loudon,  England. 

Universidad,  Santiago. 

J  Crown  agents  fortlie  colonies,  London,  England. 

I  United  States  consul-general,  Shanghai. 

Central  Commission  of  Exchanges,  National  Library,  Bo- 
gota. 

Universidad,  San  Josd. 

K.  D.  Yidenskabornes  Selskab,  Copenhagen. 

Surinaamsche  Koloniaalo  Bibliotheek,  Paramaribo. 

Observatorio  del  Colegio  Nacional,  Quito.  • 

Institnt  Egyptien,  Cairo. 

Kejserliga  Alexanders  Universitet,  Helsingfors. 

Commission  PYan^aise  des  Echanges  Internationaux, 
Paris. 

Dr.  Felix  Fliigel,  Leipsig. 

William  Wesley,  London. 

National  Library,  Athens. 

Sociedad  Ecouomica  de  Amigos  del  PaiB,  Guatemala. 
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Conntries. 


Hungary 

'  Iceland .' 

India 

Italy 

Japan  

Liberia 

Madeira 

Malta 

Mauritius 

Mozambique 

Mexico 

Netherlands 

Netherlands  India . 

New  Caledonia 

New  South  Wales  , 

New  Zealand 

Nicaragua 

Norway 

Paraguay 

Peru 

Philippine  Islands . 

Polynesia 

Portugal 

Queensland 

Russia 

St.  Helena 

South  Australia  ... 

Spain 

Straits  Settlements 

Sweden 

Switzerland 

Tasmania 

Turk's  Island 

Uruguay  

Venezuela 

Victoria 

West  Indies : 

Cuba  

Hayti 

Trinidad 


Agencies. 


Prasidinm  des  Ktiuiglich  Ungarischen  Ministerioms,  Bu- 
dapest. 

Islands  Stiptisbokasafn,  Reykjavik. 

Secretary  to  Government  of  India,  Home  Department, 
Calcutta. 

Biblioteca  Nazionale  Vittorio  Emauuele,  Rome. 

Minister  of  foreign  afiairs,  Tokio. 

Liberia  College,  Monrovia. 

William  Wesley,  London,  England. 

William  Wesley,  London,  England. 

Agent-general  for  Cape  Colony,  Loudon,  England. 

Agent-general  for  Cape  Colony,  London,  England. 

SeuorMiuistro  de  Justicia  y  Istruccion  Piiblica,  Mexico. 

Bureau  Scientifique  Central  N^erlandais,  Leiden. 

Gordon  &.  Gotch,  London. 

Koyal  Society  of  New  South  Wales,  Sydney. 

Parliamentary  Library,  Wellington,  New  Zealand. 

Government  of  Nicaragua,  Managua. 

K.  N.  Frederiks  Universitet,  Christiania. 

Government  of  Paraguay. 

Biblioteca  Nacioual,  Lima. 

Royal  Economic  Society,  Manila. 

Royal  Hawaiian  Agricultural  Society,  Honolola. 

Esola  Polytechnica,  Lisbon. 

Government.  Meteorological  Observatory,  Brisbane. 

Commission  Russe  des  J^changes  Internationanx  (Bib- 

lioth^que  Impdriale  Publique),  St.  Petersbourg. 
Crown  agents  for  the  colonies,  London,  England. 
Astronomical  Observatory,  Adelaide. 
R.  Academia  de  Ciencias,  Madrid. 
Crown  agents  for  th^  colonies,  London,  England. 
K.  S.  Vetenskaps  Akademien,  Stockholm. 
Eidgenossonche  Bundes-Canzlei,  Bern. 
Royal  Society  of  Tasmania,  Hobarton. 
Public  Library,  Grand  Turk. 
Bureau  de  Statistique,  Montevideo. 
University,  Caracas. 
Public  Library,  Melbourne. 

R.  Universidad,  Havana. 

S<5cr6taire    d^£tat  des  Relations  Ext^rieures,  Port-an- 

Prince. 
Scientitic  Association,  Port  of  Spain. 
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The  entire  cost  of  the  exchange  system  to  the  lastitution  since  its 
establishment  is  shown  in  the  table,  which  is  followed  by  a  statement 
of  the  assistance  rendered  by  the  Government  during  the  last  six  years : 


1846-1850 $1,603.00 

1851 tj,010.49 

1852 4,  I78.:i3 

1853 : 2,807.:58 

1854 2,738.(>5 

1855 1^930.78 

1856 1,517.54 

1857 2,500.24 

1858 1,326.90 

1859 2,027.94 

l8rH) 2,348.04 

1^1 1,499.47 

1862 2,724.88 

1863 I,7;i5.31 

1864 3,779.61 

1865 2,807.76 

1866 2,252.60 

1867 3,701.93 

1868 4,870.72 

1869 4,860.94 


1870 $4,165.62 

1871 4,201.50 

1872 5,870.32 

1873 6,251.74 

1874 5,589.89 

1875 6,748.80 

1876 10,ll»9.10 

1877 9,790.73 

1878 10,250.41 

1879 9,554.47 

1880 9,996.05 

1881 10,467.84 

1882 9,981.19 

1H83 13,692.34 

1884 12,510.71 

1885  (first  6  montha) 8,307. 59 

1885-*86 •12,005.80 


Total 200,806.61 


Of  these  amounts  the  following  payments  were  made  by  the  United 
States  Government,  on  account  of  the  Government  Document  Exchange, 
authorized  by  acts  of  Congress,  March  2,  1867,  and  July  25,  1868,  viz: 


l881 13,000 

18^ 5,1)00 

1883 7,500 


1884 $10,000 

1885  10,000 

1886  10,000 


GOVERNMENT  DOCUMENTS. 

The  first  action  by  Congress  relating  to  an  international  exchange  of 
official  publications  was  a  joint  resolution,  July  20,  1840  (Statutes  at 
Large^  vol.  v,  p.  509),  authorizing  the  Librarian  of  Congress,  under  the 
direction  of  the  Committee  on  the  Library,  "  to  exchange  such  dupli- 
cates as  may  be  in  the  library  for  other  books,''  and  to  exchange,  in  the 
same  manner,  public  documents,  of  which  '*  fifty  additional  copies  "  were 
ordered  to  be  printed  for  the  purpose.  Supplementary  acts  were  passed 
March  4,  1846  j  June  20,  1848;  June  30, 1848;  March  2,  1849;  August 
.31,  1552;  August  18,  1856;  March  2,  1867. 

The  last  Congressional  action  was  taken  on  July  25, 1868,  in  the  fol- 
lowing terras : 

"(No.  72)  A  resolution  to  carry  into  effect  the  resolution  approved  March 
2, 1SG7  J  providing  for  the  exchange  of  certain  public  documents. 

^^  Resolved  hy  the  Senate  and  House  of  Representatives  of  the  United 
States  in  Congress  assembled^  That  the  Congressional  Printer,  whenever 
he  shall  be  so  directed  by  the  Joint  Committee  on  the  Library,  be,  and 

•  The  apparent  decrease  in  the  cost  of  exchanges  for  the  iiHcal  year  IHBT)- 86  is  due 
to  the  re-imbnrsement  durin*;  that  year  of  a  check  for  S'2,498  lost  in  the  mails  in  the 
year  1884-'85.  It  was  charged  to  the  first  six  months  of  1HH5,  and  thns  increases  the 
cost  of  exchanges  for  that  period  and  diminishes  that  for  the  year  188o-'8G  by  credit 
for  re-imbursemeut. 
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lie  hereby  is,  directed  to  print  fifty  copies,  in  addition  to  the  regular 
number,  of  all  docnments  hereafter  printed  by  order  of  either  hoase  of 
Congress,  or  by  order  of  an}'  Department  or  Bureau  of  the  Government, 
and  whenever  he  shall  be  so  directed  by  the  Joint  Committee  on  the 
Library  one  hundred  copies  additional  of  all  documents  ordered  to  be 
printed,  in  excess  of  the  usual  number ;  said  fifty  or  one  hundred  copies 
to  be  delivered  to  the  Librarian  of  Congress,  to  be  eschang^l,  under 
direction  of  the  Joint  Committee  on  the  Library,  as  provided  by  joint 
resolution  approved  March  2, 1807." 

"Section  2.  And  he  it  further  rcHolvedj  That  50  copies  of  each  publi- 
cation printed  under  the  direction  of  any  Department  or  Bureau  of  the 
Grovernment,  whether  at  the  Congressional  printing  office  or  elsewhere, 
shall  be  placed  at  the  disposal  of  the  Joint  Committee  on  the  Library, 
to  carry  out  the  provision  of  said  resolution.'' 

By  this  joint  resolution  fifty  extra  copies  are  ordered  from  the  Public 
Printer  of  all  executive  as  well  as  Congressional  documents,  including, 
Ist.  The  Congressional  issue,  journals,  committee  reports,  and  miscel- 
laneous documents;  2d.  The  Annual  R<?ports  of  the  Executive  Depart- 
ments and  the  several  Bureaus;  and  3d.  The  Memoirs,  Monographs, 
and  Special  Reports  published  by  the  Executive  Departments  and  the 
several  Bureaus. 

Owing  to  the  failure  of  the  Public  Printer  to  comply  with  those  por- 
tions of  the  law  relating  to  the  second  and  third  series  of  the  United 
States  official  publications — the  annual  reports  and  the  memoirs,  mono- 
graphs, and  special  reports  published  by  the  Executive  Departments 
and  Bureaus  of  the  Government  (although  occasionally  some  few  of 
the  works  of  these  classes  have  been  received)— a  circular  letter  was 
addressed  by  the  Smithsonian  Institution  on  the  15th  of  February,  1884, 
to  all  the  Departments  and  Bureaus  of  the  Government,  soliciting  co- 
operation in  compliance  with  the  existing  laws,  so  as  to  enable  the  Insti- 
tution, as  agent  of  the  Government,  to  carry  out  the  provisions  of  the 
Congressional  resolutions.^ 

Among  the  replies  received  that  of  the  honorable  Secretary  of  State 
says : 

"  I  have  ventured  to  suggest  to  the  Joint  Committee  on  the  Library 
the  desirability  of  a  permanent  provision  for  the  printing  of  these  de- 
sired copies." 

On  March  7, 1884,  Professor  Baird  addressed  a  communication  to  the 
Hon.  John  Sherman,  chairman  of  the  Joint  Committee  on  the  Library, 
suggesting: 

"  I  would  therefore  ask  you  respectfully  to  consider  the  several  enact- 
ments upon  the  subject  of  international  exchange  with  which  this  In- 
stitution is  charged,  and  that  such  supplementary  legislation  be  pro- 
vided as  will  enable  us  to  surmount  the  difficulties  referred  to." 

Appended  to  this  letter  a  list  was  given  of  the  more  important  doc- 
uments not  furnished  to  the  Smithsonian  Institution,  although  they  are 
included  in  the  series  included  by  Congress  for  exchange  purposes. 

Among  such  documents  the  following  may  be  mentioned  (assuming 
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Series  I,  the  Congressional  issue,  as  delivered  complete,  although  even 
herein  too  many  deficiencies  occur): 

Series  11.  The  Annual  Reports  of  the  Executive  Departments  and  Bu- 
reaus of  the  Government,  together  with  the  papers  accompanying  such 
reports  (section  3796,  Ee\ised  Statutes,  and  resolution  72,  second  session 
Fortieth  Congress. 

Series  III.  The  Memoirs,  Monographs^  or  Special  Reports  published  by 
the  Execative  Departments  or  Bureaus  of  the  Government,  whether 
printed  at  the  Government  Printing  Office  or  elsewhere  (section  2,  res- 
olation  72,  seeond  session  Fortieth  Congress). 

This  last  series  comprises,  among  man^"^  others,  the  following  most 
valuable  publications: 
Patent  Office. 

Official  Gazette. 

Specifications  and  Drawings. 

Growth  of  Industrial  Art. 
Of  this  last-named  work  only  fifty  copies  were  printed,  although  the 
law  (section  2,  resolution  72,  second  session  Fortieth  Congress,  Statutes 
at  Large,  Vol.  XV,  p.  261)  distinctly  provides  that  *'  fifty  copies  of  each 
publication  -  -  -  whether  printed  at  the  Congressional  Printing 
Office  or  elsewhere,  shall  be  placed  at  the  disposal  of  the  Joint  Com- 
mittee.'' 
U.  8.  Oeological  Survey. 

Bulletins. 

Monographs. 
A  letter  was  addressed  to  the  Director  of  the  Geological  Survey  Feb- 
ruary 15, 1884,  claiming  fifty  copies  of  all  the  publications  of  that  office 
for  exchange  purposes  under  the  law.    In  reply,  the  Director  stated, 
February  26,  1884: 

'*  Under  the  law  of  March  2, 1867,  fifty  copies  of  everything  published 
by  us  should  be  sent  to  the  Library  of  Congress  and  thence  to  the  Smith- 
sonian Institution,  by  the  Public  Printer,  and  such  copies  are  reserved 
for  that  purpose  and  do  not  come  into  our  possession. 

Under  the  statutes  relating  to  the  publication  of  the  Monogra[)h8  of 
the  Survey  it  would  be  impossible  to  spare  any  copies  from  the  three 
thousand  received  by  this  office,  from  the  fact  that  it  is  necessary  for 
the  Survey  to  render  an  account  of  its  publications,  either  as  sold^  ex- 
changed, or  on  hand." 

Tenth  Census  of  the  United  States. 
Monographs. 
Not  a  single  volume  of  these  has  been  received  under  Section  III  of 
the  Government  publications,  as  prescribed  by  law. 
Fish  Commission. 

Bulletins,  volumes  1  to  5. 
State  Department. 
Consular  Reports. 
Of  these  only  the  numbers  1  to  22  have  been  received.        ^  I 
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Coast  and  Oeodetic  Purvey. 

Publications. 
American  and  Foreign  Claims  Coinmissions. 

As  those  relating  to  France,  Hayti,  Spain,  the  Alabama,  etc.,  none 
of  which  has  been  received;  nor  in  fact  any  of  the  publications  of  the 
Departments  and  Bureaus  of  the  Government. 

No  action  having  been  had  on  the  subject,  a  further  request  was  ad- 
dressed to  the  Library  Committee  on  the  21st  of  September,  1885, 
and  again  to  the  Hon.  W.  J.  Sewell,  Chairman  of  the  Joint  Library 
Committee,  on  the  18th  of  January,  1886,  and  although  no  definite 
result  has  yet  been  accomplished,  it  is  to  be  hoped  that  Congress, 
through  the  Library  Committee,  may  take  such  action  as  will  secure 
to  the  Smithsonian  Institution,  as  the  agent  of  the  Government,  fifty 
copies  of  each  of  the  three  distinct  series  specified  in  the  acts  of  March 
2, 1867.  and  July  25, 1868,  so  as  to  enable  the  Government,  to  obtain 
for  its  Library  the  entire  fruit  of  the  wise  provision  of  Congress  in  es- 
tablishing this  eiLchange  of  official  public  documents.. 

INTERNATIONAL  PROCEEDINGS. 

The  Brussels  Convention  on  International  Exchanges. 

As  a  result  of  the  proceedings  of  the  conference  held  at  Brussels  in 
April,  1883,  a  draft  of  articles  of  agreement  was  adopted,  to  be  submit- 
ted to  the  contracting  powers  for  final  ratification,  as  already  set  forth 
in  the  annual  report  on  exchanges  for  1883.  The  date  appointed  for 
this  ratification  was  March  15, 1886,  and  the  further  proceedings  in  the 
matter  are  fully  exhibited  by  the  following  correspondence  with  the 
Department  of  State : 

From  the  Secretary  of  State^  March  3,  1886,  to  the  Smithsonian  Insti- 
tution, 

Sir:  I  have  the  honor  to  transmit  to  you  herewith,  for  your  informa- 
tion and  consideration,  a  translation  of  a  note  from  tlie  minister  of  Bel- 
gium at  this  capital,  notifying  this  Government  that  the  diplomatic 
conference  for  the  signing  of  the  convention  relative  to  the  international 
exchange  of  official  documents  and  of  scientific  and  literary  publica- 
tions will  meet  at  the  ministry  of  foreign  affairs  at  Brussels  on  Monday, 
the  15th  day  of  the  present  month. 

I  should  be  pleased  to  have  your  views  as  to  the  expediency  of  this 
Government  becoming  a  party  to  the  convention  in  question. 
I  have  the  honor  to  be,  sir,  your  obedient  servant, 

T.  F.  Bayard. 

[Incloaurc.] 

From  the  Belgian  minister  at  Washingtony  February  18,  1886,  to  iJie  Sec- 
retary of  State. 

Mr.  Secretary  of  State  :  I  have  the  honor  to  inform  your  excel- 
lency that  the  diplomatic  conference  for  the  si^jningof  the  conventions 
relative  to  the  international  excliange  ol  otficial  docuine^ntsand  pf  sci- 
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entific  and  literary  publications  will  meet  at  the  ministry  of  foreign 
affairs  at  Brussels  on  Monday,  thel5tli  day  of  March  next,  at  2  o'clock. 

Belgium,  Brazil,  Spain,  Italy,  Portugal,  Servia,  and  Switzerland  have 
adopted  the  arrangement  drafted  by  the  conference  of  1883  for  general 
exchanges.     (Protocol  A.) 

Switzerland  has  not  .adhered  to  Draft  B,  concerning  the  direct  and 
immediate  transmission  to  tlie  legislative  chambers  of  the  OflBcial  Jour- 
nal and  of  the  reports  of  Parliamentary  proceedings.  That  special  con- 
vention will,  however,  be  concluded  by  all  the  other  States  that  I  have 
just  name<l. 

Your  excellency  had  the  kindness  to  inform  me.  under  date  of  Octo- 
ber 16, 1885,  that  you  had  not  yet  reached  a  decision  on  this  subject,  but 
that,  meanwhile,  you  reserved  to  the  Government  of  the  United  States 
of  America  the  privilege  of  adhering  thereafter. 

My  Government  hopes  that  the  United  States  Government  will  be 
represented  at  that  conference  and  has  instructed  me  to  make  inquiry 
of  your  excellency's  intentions  in  this  matter.  I  shjill  therefore  be 
grateful  to  you  if  you  will  have  the  kindness  to  make  me  acquainted 
with  them  as  soon  as  may  be  convenient. 

It  is  proper  for  me  to  add  that  Greece  and  Boumania  have  likewise 
just  been  requested  to  communicate  their  intentions. 

I  gladly  avail  myself  of  this  occasion  to  renew  to  your  excellency  the 
assurances  of  my  highest  consideration. 

Theo.  db  Bounder  de  Melsbboeck. 

From  the  Smithsonian  Institution^  March  5,  1886,  to  the  Secretary  of 

State. 

Sir  :  Your  letter  of  the  3d  instant  is  received,  but  owing  to  the  short 
notice  given  us  of  the  i)roposed  diplomatic  conference  for  *'  trio  signing 
of  conventions  relative  to  the  international  exchange  of  official  docu- 
ments and  scientific  and  literary  publications,"  to  be  held  at  Brussels  on, 
as  you  state,  March  15,  we  are  unable  to  meet  definitely  or  in  detiiil  your, 
invitation  for  our  "views  as  to  the  expediency  of  this  Government  be- 
coming a  party  to  the  conference  in  question." 

We  beg  to  say,  however,  that  the  Smithsonian  Institution,  as  the 
agent  for  international  exchange  on  the  part  of  the  United  States,  will 
be  happy  to  comply  with  the  stipulations  of  the  conferences  as  far  as 
may  be  in  its  i>ower,  including  the  sending  of  daily  reports  of  Congres- 
sional proceedings  to  the  several  governments. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spencer  F.  Baird, 
.  Secretary  Smithsonian  Institution. 

From  the  Secretary  of  StatCj  April  9, 1883,  to  the  Smithsonihn  Institution- 
Sin  :  I  have  the  honor  to  transmit  to  you,  herewith,  a  copy  of  a  dis 
patch  to  this  Department  from  Mr.  Tree,  our  minister  at  Brussels,  con- 
cerning the  two  conventions,  A  and  B,  for  the  exchange  of  public^ocu- 
ments,  which- were  signed  by  him  on  the  15th  ultimo.  * 

I  beg  to  inquire  whether  you  have  any  views  to  make  known  before 
the  conventions  are  submitted  to  the  Senate  with  a  view  to  their  ratifi- 
cation. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

T.  F.  Bayard. 
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[Incloaare.] 

From  the  United  States  minister  at  Brussels^  March  23,  1886,  to  the  Sec- 
retary of  State. 

Sir  :  I  have  the  honor  to  transmit  herewith — 

(1)  The  original  instrument  of  the  conventioii  concerning  the  interna- 
tional exchange  of  official  documents  and  scientific  and  literary  publi- 
cations. 

(2)  The  original  instrument  of  the  convention  concerning  the  imme- 
diate exchange  of  the  official  journal  as  wel]  as  of  parliamentary  annals 
and  documents. 

(3)  A  certified  copy  of  the  procesverbal  of  the  sitting  held  at  the  de- 
partment of  foreign  affairs  the  15th  of  March,  188G. 

I  also  send  translations  which  I  have  made  of  each  of  the  documents. 
In  consequence  of  their  detention  at  the  department  of  foreign  affairs 
to  await  the  signature  of  the  Prince  de  Caraman,  I  only  received  them 
today. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Lambert  Tree. 

[Indosure.] 

1.  The  origiual  instrument  of  the  convention  concerning  the  international  exchange 
of  official  docunientB  and  scientific  and  literary  publications. 

2.  Translation  of  No.  1. 

3.  The  original  instrument  of  the  conventions  for  the  immediate  exchange  of  offl- 
cial  Journal  as  well  as  the  parliamentary  annals  and  documents. 

4.  Translation  of  No.  3. 

5.  A  certified  copy  of  the  |>roc^s-t?cr5a/. 

6.  Translation  of  No.  5. 

The  above  documents  were  duly  returned  to  the  Department  of 
State,  with  the  following  letter: 

From  the  Smithsonian  Institutiony  April  27, 1886,  to  the  Secretary  of  Strife 

Sir  :  In  returning,  as  I  do  herewith,  the  documents  relative  to  the 
Exchange  Convention,  held  at  Brussels  on  the  lotli  of  March  last,  and 
\^hich  were  inclosed  with  your  letters  of  April  9  and  17,  I  beg  to  state 
that,  upon  mature  consideration,  I  have  no  further  suggestions  to  make 
as  to  the  acceptance  of  the  terms  proposed  at  the  Brussels  Conference. 

I  entertain  the  view,  however,  that  the  expectations  of  the  Belgian 
Government  in  proposing  exchange  relations  beyond  those  at  present 
existing  will  be  but  indifferently  realized,  since  all  the  prominent  gov- 
ernments have  declined  to  participate  in  its  propositions,  only  those  of 
Spain,  Italy,  Portugal,  Servia,  and  Belgium,  of  European, and  the  United 
States  and  Brazil,  of  American  nations,  having  expressed  a  desire  to 
ratify  the  convention. 

The  Smithsonian  Institution,  as  agent  of  theGovernmentof  the  United 
States  for  the  exchange  of  its  official  publications,  having  thus  far  ob- 
tained satisfactory  result.s  by  dealing  individually  with  governments 
whOTC  publications  are  desirable,  it  would  appear  to  me  doubtful 
whether  additional  benefits  could  be  derived  by  adhesion  to  a  treaty 
with  a  few  of  the  more  unimportant  governments  of  Europe. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  F.  Baird. 
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CORRESPONDENCE  WITH  THE  ARGENTINE  REPUBLIC. 

In  acceptance,  ou  the  part  of  the  Argentine  Government,  of  the  terms 
of  exchange  proposed  by  the  Smithsonian  Institution  on  behalf  of  the 
Government  of  the  United  States,  the  first  transmission  for  that  country, 
of  six  boxes,  was  made  on  Kovember  18, 1875,  through  the  Argentfne 
ambassador,  Mr.  G.  Videla  Dorna,  in  Xew  York. 

In  187G  an  application  for  a  set  of  these  official  publications  for  the 
Government  of  the  province  of  Buenos  Ayres  was  favorably  considered, 
and  on  November  21 ,  1876,  the  first  installment  of  seven  boxes  forwarded 
to  its  destination.  Both  sets  have  since  been  increased  to  twenty-six 
boxes  each. 

On  November  25, 1884,  Mr.  Marcus  F.  Guti6rez,  director  of  the  office 
for  the  deposit  and  distribution  of  the  publications  of  the  Argentine 
Government  in  Buenos  Ayres,  addressed  the  Smithsonian  Institution 
with  the  request  for  a  copy  of  the  United  States  official  publications 
for  deposit  in  his  office. 

On  December  18, 1884,  the  Secretary  of  the  Smithsonian  Institution 
replied  that  the  official  publications  of  the  United  States  are  already 
represented  in  two  copies  in  the  city  of  Buenos  Ayres,  and  regretting 
bis  inability  of  furnishing  a  third  copy. 

On  October  20, 1885,  Mr.  Guti6rez  addressed  to  the  Smithsonian  In- 
fttitution  a  letter  of  which  the  following  is  a  translation : 

Sir  :  The  undersigned,  director  of  the  office  for  the  deposit  and  dis- 
tribution of  the  publications  of  this  Government,  has  the  honor  to  ad- 
dress to  you  a  copy  of  the  Superior  Decree  of  July  25,  A.  C.,  specify- 
ing the  rules  and  regulations  adopted  by  his  excellency  the  Minister 
of  Justice,  Worship,  and  Public  Instruction,  Dr.  Edward  Wilde,  for 
the  government  of  this  office,  which  is  to  promote  the  international  ex- 
change of  publications. 

From  this  decree  you  will  learn  the  conditions  under  which  this  office 
can  undertake  the  exchange  of  publications  with  governments,  libraries, 
and  foreign  establishments,  and  if  these  are  agreeble  to  you  I  would 
thank  you  for  your  opinion  how  this  exchange  is  best  to  be  instituted. 
It  is  hoped  that  this  arrangement  will  result  in  a  full  and  mutually 
valuable  exchange  of  the  intellectual  productions  of  our  respective 
countries. 

Marcus  F.  Guti6ee^. 

f  Translation.! 

Decree  and  reffulations  concerning  t/ie  international  exchange  of  publica- 
tions. 

Argentine  Kepublic, 
Department  of  Justice,  Worship,  and  Public  Instruction, 

Buenos  Ayres^  July  25, 1885. 

In  order  to  provide  in  the  best  manner  ])ossible,  in  accordance  with 
the  intentions  of  the  decree  of  May  2, 1870,  lor  the  mutual  exchange  of 
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publications  between  the  Republic  and  the  other  countries  with  whicli 
it  maintains  amicable  relations  the  President  of  the  Republic  decrees: 

AuTiCLB  1.  Tho  **  OflBce  for  the  Deposit  and  Dislribntiou  of  Publications  "  shall  have 
henceforth  a  special  department,  charged  with  tbo  business  of  international  oxchaoge. 

Art.  2.  Under  the  immediate  jurisdiction  of  the  Department  of  Public  InstractioD, 
the  office  named  will  be  charged  with  tho  duty  of  beginning  and  maintaining  an  ex- 
change with  the  governments,  official  or  public  libraries,  and  scientific  or  literary 
societies  of  tho  countries  which  accept  or  solicit  it. 

Art.  3.  In  order  that  the  office  name<l  may  attend  properly  to  the  interchange 
which  may  be  established,  all  the  offices  of  the  nation  will  send  it  at  least  20 per  cent 
of  tho  publications  which  they  may  have  or  which  they  may  receive  iu  virtue  of  aid 
or  subsidy  granted  them. 

Art.  4.  The  Department  of  Public  Instruction  will  regulate  the  execution  of  this 
decree. 

Art.  5.  The  decree  shall  be  communicated  to  all  concerned,  pnblished,  and  in- 
serted in  the  R.  N. 

RKGULATIONS  FOR  THE  *'  OFFICK  FOR  THE  DEPOSIT  AND  DISTRIBUTION'  OF  PUBU- 
CAllONS"  IN  ACCORDANCE  WITH  THE  DECREE  OF  THE  25TI1  OF  THE  PRESENT  MONTH 
ESTABLISHING  THE  EXCHANGE  OF  PUBLICATIONS. 

BuENOS  Ayres,  Jaly  26,  1885. 

Article  1.  In  compliance  with  the  order  contained  in  the  decree  of  the  2oth  of  the 
present  month  of  July,  the  "  Office  for  the  Deposit  and  Distribution  of  Publications" 
will,  by  means  of  tho  department  charged  with  the  international  exchange,  establish 
an  interchangeofpublicationsof  the  Republic  with  the  governments,  public  and  private 
libraries,  and  scientific  or  literary  societies  of  the  countries  which  accept  or  solicit  it, 
said  office  giving  account  in  each  case  to  the  Department  of  Public  Instruction,  with- 
out whose  previous  approbation  it  can  not  proceed. 

Art.  2.  The  **  Office  for  the  Deposit  and  Distribution  of  Publications''  will  keep  a 
day-book  in  whicli  it  will  note  the  number,  title,  and  condition  of  the  publications 
received  from  the  national  offices. 

Art.  8.  Before  complying  with  the  requests  for  books,  memorials,  or  ptlier  publtca- 
tion.s,  which  may  bo  made  to  it  by  the  governors  of  provinces,  departments  of  the 
Government,  or  other  public  or  private  offices,  or  with  those  which  it  may  receive 
from  abroad,  tho  **  Office  for  tho  Deposit  and  Distribution  of  Publications"  must  obtain 
the  consent  of  tho  Department  of  Public  Instruction. 

Art.  4.  The  oflice  will  carry  out  directly  the  orders  of  the  departments  referring  to 
their  respective  deposits,  having  first  deducted  the  20  per  cent,  of  the  publications 
intended  for  international  exchange. 

Art.  5.  In  tho  monthly  report  of  operations  which  the  office  must  remit  to  the 
Department  of  Public  Instruction,  it  will  include  a  statement  of  the  works  received 
as  exchange  during  the  month,  iu  order  that  the  department  may  assign  them  to  their 
proi)er  destination. 

Art.  G.  Applications  from  individuals  must  bo  made  on  common  paper,  and  the 
otlice  will  send  them  to  the  Department  of  Public  Instruction  for  its  decision. 

Art.  7.  The  office  may  apply  to  the  governors  of  provinces,  official  and  private  cor- 
poniticMis,  and  to  the  editors  of  the  Republic,  soliciting  in  the  most  respectful  terms 
the  remission  or  exchange  of  the  works  they  may  publish,  aid,  or  edit. 

Art.  8.  The  office  will  take  care  to  distrii>ute  among  the  ministers  and  consuls  re- 
siding in  the  Republic  and  among  the  Argentine  ministers  and  consuls  residing  in 
foreign  countries  all  official  publications  whose  circulation  may  promote  the  interesti 
of  the  nation. 

Art.  9.  Tho  office  will  publish  once  a  month  in  at  least  two  daily  papers  of  the 
capital  the  monthly  report  of  it>s  operations  referred  to  in  article  5. 
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Akt.  10.  The  organization  heretofore  existing  in  the  '^Office  for  the  Deposit  and 
DistribatioQ  of  Pnblications''  shall  remain  in  force  so  far  as  it  is  not  inconsistent 
with  the  present. 

Art.  11.  The  present  regulations  shall  be  communicated  to  all  interested  and  the 
chief  of  the  *'  Office  for  the  Deposit  and  Distribution  of  Publications''  is  authorized 
to  order  it  to  be  printed  in  suitable  form. 

E.  Wilde. 

Attest : 

Juan  IgarzIbal. 

In  a  second  letter  of  tbe  same  date  (October  20, 1885)  Mr.  Guti^rez 
annoances  the  sending  of  publications.  ''A  delay  was  causedf'^lie  con- 
tinned,  "by  tbe  difficulties  inherent  in  a  newly  created  office;  more- 
over, I  desire  to  make  the  sending  of  some  importance  to  correspond  in 
a  measure  with  your  kindness.'' 

On  the  2Gth  December,  1885,  the  Secretary  of  the  Institution  replied 
to  Mr.  Gutierez : 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  communi- 
cations of  October  20, 1885,  and  to  say  that  we  await  with  pleasure  the 
receipt  of  the  important  sending  to  which  you  refer,  on  the  part  of  the 
Argentine  Ilei)ublic,  in  return  for  the  official  publications  of  the  United 
States  Government,  of  which  two  sets  have  been  contributed  to  Buenos 
Ayres,  one  for  the  Government  of  the  Eepublic,  and  one  for  the  govern- 
ment of  the  Province. 

I  am,  your  obedient  servant, 

S.  F.  Baibd. 

CORRESPONDENCE  WITH  AUSTRIA-HUNGARY. 

Prom  the  Smithsonian  Institution^  October  12, 1885,  to  Count  Lippe  Weiss 
eyifels,  charge  cP affaires  of  Austria-Hungary. 

Sib  :  On  October  9,  1884,  Mr.  George  H.  Boehmer,  a  delegate  of  the 
Smithsonian  Institution,  the  authorized  agent  of  the  Government  of  the 
United  States,  had  the  honor  of  being  introduced  by  the  United  States 
embassador  in  Vienna,  to  his  excellency  the  Count  Szogyenyi,  first 
section  chief  in  the  I.  R.  foreign  office,  for  the  purpose  of  arranging  for 
an  exchange  of  official  public  documents  between  the  Government  of  the 
United  States  and  the  Imperial  Government  of  Austria. 

His  excellency  the  Count  Szogyenyi  being  favorably  impressed  with 
the  proposition  of  such  exchange  placed  the  preliminary  steps  of  ar- 
rangements into  the  hands  of  M.  de  Plason,  a  councilor  in  the  foreign 
office  with  whom  the  Smithsonian  representative  was  placed  in  commu- 
nication. After  various  consultations  with  this  gentleman,  Mr.  Boehmer 
was  officially  introduced  by  the  foreign  office  to  the  chiefs  of  the  vari- 
ous departments  of  the  Imperial  Government,  most  of  whom  were  fav- 
orably inclined  conditionally  to  enter  into  an  exchange  on  the  proposed 
basis. 

The  exchange  proposed  by  the  Smithsonian  Institution  includes  all 
publications  made  by  Congressional  order  since  January  1,  18G8,  and 
comprises  the  parliamentary  proceedings,  projects  at  law,  reports,  and 
s^ieptiflc  works  of  the  departments  and  bureaus  of  the  Government,  j 
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representing  at  present  a  bulk  of  twenty-three  boxes  of  about  6J  cubic 
feet  each,  with  a  total  weight  of  about  5,500  iK)unds. 

These  works,  the  titles  of  which  are  specified  in  the  accompanying 
documents,  have  been  ottered  in  one  copy,  for  deposit  in  one  general 
library,  as  a  complete  set  of  the  United  States  publications  as  ordered 
printed  by  Congress,  and  an  equally  exhaustive  return  has  been  asked 
for  from  the  Imperial  Government. 

While  now  the  chiefs  of  the  various  departments  approve  of  the  estab- 
lishment of  exchange  relations,  there  is  a  tendency  among  them  to  dis- 
card a  centralization  of  the  works,  and  rather  express  a  desire  qf  each 
selecting  from  the  books  thus  offered  such  as  may  be  of  interest  and 
value  to  their  respective  departments,  and  in  exchange  for  such  they 
are  willing  to  make  equivalent  returns. 

While  now,  on  the  part  of  the  United  States  Government,  no  si>ecial 
objection  could  be  had  to  such  a  distribution  of  their  documents,  such 
cdurse  would  have  a  tendency  of  complicating  matters,  and  require  of 
some  works  a  number  of  copies  to  supply  the  demands  made  for  them 
by  various  departments  all  equally  interested  in  the  acquisition  of  any 
particular  work,  while  the  Smithsonian  Institution  as  agent  of  the  Gov- 
ernment, can,  under  the  law,  only  offer  one  single  copy. 

Furthermore,  there  has  been  in  existence  for  a  number  of  years  an 
independent  exchange  between  corresponding  departments  and  bureaus 
of  the  two  nations,  and  many  documents  have  been  receivetl  by  them 
and  thereby  render  a  division  of  the  documents  to  be  received  under 
the  proposed  exchange  unnecessary ;  neither  has  the  Smithsonian  In- 
stitution, as  the  agent  of  the  Government,  the  power  of  discriminating 
which  of  the  books  to  send,  but  is  compelled  to  furnish  one  copy  of 
every  document  received  to  any  of  the  contracting  powers. 

From  these  considerations  the  Smithsonian  Institution  could  not  pos- 
sibly consent  to  the  proposition  made  by  the  chiefs  of  the  respective  de- 
partments, to  select  from  the  list  of  works  such  a«  may  be  of  interest  to 
the  department,  but  we  would  have  to  send  ane  complete  collection  to 
the  foreign  otlice,  or  any  place  of  deposit  designated  by  the  Im|)erial 
Government  for  the  reception  of  the  publications,  to  be  distributed  as 
may  be  deemed  most  advantageous  by  the  Imperial  Government. 

All  this  was  stated  by  Mr.  Boehmer  in  his  conferences  with  M.  do 
Plason,  and  the  suggestion  made  by  him  that  the  individual  exchange 
now  existing  between  the  corresponding  bureaus  be  continued  uninter- 
ruptedly, while  the  foreign  office  charge  itself  with  the  collecting,  from 
the  various  bureaus  of  the  Imperial  Government,  of  one  copy  each  of 
their  respective  publications  in  direct  response  to  the  system  of  ex- 
changes to  be  inaugurated  between  the  Governments. 

In  acceptance  by  the  Imperial  Government  of  a  former  proposition  of 
the  United  States  Government,  the  first  two  boxes  of  books  had  already 
been  sent  to  Vienna  in  1875,  where  they  were  deposited  in  the  Imperial 
library,  but  further  sendiugs  were  declined  by  the  librarian  as  too  bulky 
and  incomplete.  The  bulk  of  valuable  books  should  be  a  rather  favora- 
ble consideration  for  a  librarian,  while  completeness  can  not  be  exi)ected 
in  the  contents  of  two  boxes  of  oflftcial  publications  from  various  delays 
which  may  occur  during  the  process  of  issue. 

Another  point  of  disagreement  in  the  establishment  of  the  proposed 
excliauge  relation  is  found  in  the  transmission  of  exchange  boxes, 
'•  there  being  no  funds  available  in  the  Imi)erial  foreign  office  for  such 
expenditure." 

The  custom  of  the  Smithsonian  Institution  in  its  intercourse  with  for- 
eign nations  has  been  for  each  to  prepay  their  sendiugs  to  the  nearest 
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seaport,  from  whence  the  charges  for  ocean  freight,  etc.,  are  assamed 
by  the  recipient.  Should,  however,  the  Imperial  government  prefer 
having  all  exchanges  delivered  to  any  representative  in  Washington, 
those  intended  for  the  United  States  might  be  delivered  to  Dr.  Felix 
Fliigel,  in  Leipsic,  the  agent  of  the  Smithsonian  Institution. 
I  have  the  honor  to  be,  sir,  your  obedient  servant, 

S.  F.  Baird. 

CORRESPONDENCE  WITH  QRBAT  BRITAIN. 

From  the  Departfnettt  of  State^  April  16, 1886,  to  the  Smithsonian  Institu- 

lion. 

Sir  :  Application  having  been  made  through  our  legation  at  London 
for  certain  publications  of  this  Grovemmentfor  the  use  of  the  library  of 
the  British  Museum,  I  have  the  honor  to  request  you  to  inform  this 
Department  as  to  the  practical  working  of  the  exchange  of  Government 
publications  between  this  country  and  Great  Britain.  Information  is 
particularly  desired  as  to  whether  or  not  the  publications  of  tlie  British 
Government  are  received  reguhirly  in  exchange  for  those  of  our  Gov- 
ernment which  are  sent  to  London ;  and  also  as  to  what  library  or 
libraries  in  Great  Britain  receive  the  publications  of  this  Government 
which  are  forwarded  to  that  country  through  the  exchange  bureau  of 
the  Smithsonian  Institution. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

T.  F.  Bayard. 

From  the  Smithsonian  Institution^  April  23,  1886,  to  the  Secretary  of 

State. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  16th  instant,  relative  to  an  application  made  by  the  British  Museum 
in  London  for  certain  publications  of  the  United  States  Government 
and  requesting  information  as  to  the  practical  working  of  the  exchange 
of  official  publications  between  this  country  and  England,  and  as  to 
the  number  of  copies  of  oflBcial  publications  sent  through  the  exchange 
bureau  of  the  Smithsonian  Institution  to  libraries  in  Great  Britain. 

In  reply  I  beg  to  state  that  the  Smithsonian  Institution,  on  behalf  of 
the  United  States  Government,  has  sent  to  the  British  Government  a 
full  series  of  all  the  documents  ordered  to  be  printed  by  order  of  either 
Bouse  of  Congress  and  beginning  with  the  Ist  of  January,  1868,  as  spec- 
ified in  the  accompanying  pamphlets.  By  direction  of  Lord  Granville 
all  transmissions  are  made  to  the  British  Museum. 

In  addition  to  these  official  publications  the  Smithsonian  Institution 
has  furnished  the  British  Museum  with  the  following  series  of  its  own 
publications:  Contributions  to  Knowledge,  vols.  1  to  25;  Miscellaneous 
Collections,  vols.  1  to  27;  annual  Keports,  1846  to  1883;  annual  Reports, 
Bureau  of  Ethnology,  vols.  1  to  3;  Proceedings  of  the  National  Mu- 
seum, vols.  1  to  7;  Bulletins  of  the  National  Museum,  Nos.  1  to  27. 

And  to  the  natural  history  division  of  the  British  Museum :  Contribu- 
tions to  Knowledge,  vols.  1  to  25 ;  Miscellaneous  Collections,  vols.  1  to  27 ; 
annual  Beports,  1851  to  1883;  Bulletins  National  Museum,  Nos.  1  to  27. 

The  returns  on  the  part  of  the  British  Museum  have  been  confined  to 
the  series  of  its  own  publications,  which  are  sent  in  two  copies  for  the 
libraries  of  the  Smithsonian  Institution  and  National  Museum,  respect- 
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On  the  part  of  the  British  Govern  raent  the  promise  of  a  complete  set 
of  English  publications  for  the  use  of  the  United  States  Government 
was  made  by  Lord  Granville  on  the  20th  of  March,  1883,  in  a  letter  to 
Mr.  Lowell,  in  which  he  refers  to  former  correspondence  on  the  subject. 
The  publications  offered  are : 

(1)  Papers  of  all  kinds  printed  for  or  presented  to  either  house  of 
Parliament. 

(2)  Historical,  scientific,  or  antiquarian  works  published  by  the  Gov- 
ernment, such  as  record  publications.^ 

(3)  Maps  or  charts  published  by  the'  Government. 

(4)  Departmental  publications  which  are  placed  on  sale. 

In  1883  the  Secretary  of  the  Smithsonian  Institution,  on  behalf  of  the 
Librarian  of  Congress,  made  application  to  the  British  Government 
through  the  Department  of  State  for  certain  works  required  to  fill  de- 
ficiencies in  the  series  on  file  in  the  Congressional  Library.  This  re- 
quest was  granted  by  the  lords  of  Her  Majesty's  treasury,  who  di- 
rected the  superintendent  of  Her  Majesty's  stationery  office  in  London 
to  deliver  the  same  as  far  as  possible  to  the  agent  of  the  Smithsonian 
Institution.  These  were  received  by  Mr.  George  H.  Boehmer,  the  gen- 
tleman in  charge  of  the  exchange  division  of  the  Smithsonian  Institu- 
tion, in  November,  1884,  on  occasion  of  a  visit  to  London  on  exchange 
business.  These,  together  with  a  few  volumes  of  the  Challenger  Ex- 
pedition reports,  form  the  only  publications  received  from  the  British 
Government  in  exchange  for  the  official  documents  sent  by  the  United 
States  Government. 

A  second  set  of  United  States  official  publications  was  ordered  by  my 
predecessor,  the  late  Prof.  Joseph  Henry,  on  the  Gth  of  December,  1876, 
to  be  sent  to  the  Royal  Society  of  Ediuburg,  Scotland.  These  seudings, 
comprising  eleven  boxes,  were  discontinued  in  1878. 

If  the  negotiations  now  pending  should  be  concluded  to  the  satisfac- 
tion of  the  United  States  Government,  the  continuation  of  this  set,  now 
representing  fifteen  boxes,  might  be  placed  at  the  disposal  of  the  British 
Government  for  use  in  the  library  of  the  House  of  Lords  or  that  of  the 
House  of  Commons. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

S.  R  Baird. 
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By  George  H.  Boehmeb. 


OnuL 


22.  College. 


AFRICA. 

ALGERIA. 
CAPE  COLONY. 


Cape  Town. 

28.  Botanic  Gardens. 

28a.  Commissioners  of  Crown  Lands  and  Public  Works. 

38.  South  African  College. 
Oraham  Town. 

44.  Cape  Law  Journal. 

EGYPT. 

Abbeneh. 

45a.  LaboratoireKb^divial. 
Alexandria. 

46.  Egyptian  Society. 

47.  Ministfere  de  I'lut^Jrieur.    (In  Cairo.) 
Caira 

51.  Biblioth^ne  Kb^diviale. 

51c.  Direction  G6n6rale  de  la  Statistique. 

52.  General  Staflf  Library. 
53a.  Ministere  de  Flnt^rieur. 

59.  Soci6t6  figyptienne.    (Dead.) 

62.  Topographical  OflBce.    (Department  of  War.) 

MOZAMBIQUE. 

Kosambique. 

85.  Sociedad  de  Geografla.    (Does  not  exist.) 

NATAL. 


VataL 

86.  The  Observatory. 
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AMERICA   (NORTH). 

BRITISH  AMERICA. 

BRITISH   COLUMBIA. 

Victoria. 

90.  Provincial  Museum. 

CANADA. 

Clifton  {Ontario). 

98.  Toronto  News  Company. 
Coburg  {Ontario). 

100.  Victoria  University. 
KingBton  {Ontario). 

108.  Royal  Military  College. 
London  {Ontario). 

112.  Western  University. 
Hatapedia  {Quebec). 

112a.  Ristigouche  Salmon  Club. 
MoRtreBl  {Quebec). 

114.  Canada  Citizen. 

116.  Canadian  Record  of  Science. 

1166.  Canadian  Society  of  Civil  Engineering,    [ij 

126.  Montreal  Botanic  Garden. 

128.  Observatory. 

136.  United  Science  Institute. 
Ottawa  (Ontario). 

137.  Academy  of  Natural  Sciences.    (Does  not  exist) 
144.  Institut  Canadien  Fran9ais. 

147a.  Minister  of  Justice. 

148.  Patent  Office. 
Quebec  {Quebec). 

154.  Department  of  Education. 

157a.  Literary  and  Philosophical  Society. 

158.  The  Observatory. 
Stierbrooke  {Quebec). 

162.  Sherbrooke  Free  Reading  Room. 

St  Catherine  {Ontario).  I 

163.  Fruit  Growers'and  Forestry  Association.  (Now  in  Grimsby, 

^^^*)  Digitized  by  VjUUy  IC 

114  ^ 


LIST  OP  FOREIGN  CORRESPONDENTS.  115 

Toronto  (Ontario). 

164.  Board  of  Health. 

171.  OoTemment  of  Canada.    (In  Ottawa  &ee  145.) 

173.  Legislative  Library,    [i] 

186.  Toronto  Baptist  College. 

.  NEWFOUNDLAND. 

8t  John's. 

222.  St.  John's  Athenaeum. 

NORTHWEST  TERRITOIIY. 

Begina. 

222a.  Government  Hoase.    [i] 

NOVA  SCOTIA. 

Halifkx. 

228.  Kings  County  Library. 

235.  Nova  Scotia  Medical  Society,    [ij    (Now  Provincial  Medi- 
cal Board  of  Nova  Scotia.) 
WolffiUe. 

246.  Canadian  Postal  College  of  the  Natural  Sciences. 
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CENTEAL  AMERICA. 

COSTA  RICA. 

San  Jo84 

248.  Miuisterio  de  Relacones  Exteriores. 
248c.  Museo  Nacional. 

GUATEMALA. 

Guatemala. 

250a.  Anales  Estadisticas  de  la  Beptiblica. 
2506.  Direccion  General  de  Estadistica. 
254.  Museo  de  Ilistoria  Natural. 
256.  Secretaria  de  Eelaciones  Exteriores. 
256a.  Soci^t^  £conomique. 

NICARAGUA. 

Uanagoa. 

258.  Governmeut  of  Nicaragua. 

MEXICO. 

Aguas  Calientes. 

260.  Institute  of  Science. . 
Guadalajara. 

262.  Institute  of  Science. 

266.  Sociedad  M6dico-Farmac6utica  Pablo  Gutierrez. 
Mazatlan. 

270.  Meteorological  Observatory. 
Uerida. 

270a.  Eegistro  Civil  del  Estado  Yucatan. 
Mexioo. 

278.  Asociacion  M^dica  "  Pedro  Escoledo.''    [ij 

280.  Chamber  of  Commerce. 

286.  El  Observador  M6dico. 

288.  Escuela  de  las  Minas. 

294.  Geographical  Exploring  Commission. 

306.  Secretarfa  de  Hacienda  y  Credito  Publico  de  los  E.  U.  Mexi- 
canos.    Departamento  de  Biblioteca  y  Compilacion.  [i] 

310.  Sociedad  Farmac^utica  Mexicana. 

313.  Sociedad  Humboldt.     (No  longer  exists.) 

323.  University  of  Mexico.    (Same  as  285.) 

*^^  Digitized  by  Google 
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Korelia. 

323a.  El  Monitor  M6dico-Farmac6utico  6  IndustriaL 

323c.  M oseo  Michoacano. 
Pnebla. 

324.  Catholic  College. 

326.  University. 
San  Jacinto. 

326d.  Escuela  Nacional  de  Agricultura  y  Yeterinaria. 
Zacatecas. 

332.  Observatorio  Astron6aii(KV-Meteorol6gico. 

WEST  INDIES. 

BARBADOS. 

Bridgetown. 

334.  Barbados  General  Agricultural  Society. 

CUBA. 

Habana. 

342.  Cr6nica  MMico-Quirdrgica  de  la  Habana. 

343.  Administraciou  General  de  Comunicaciones  de  la  Isla  de 

Cuba. 

HAITI. 

Port-an-Prinoe. 

360.  Socidt6  de  Sciences  et  de  G^ograpliie.    [i] 

JAMAICA. 

Kingston. 

360a.  Government  House.    (Botanical  Department.) 

360c.  Jamaica  Institute. 

360e.  The  Victoria  Institute,    [i] 

TRINIDAD. 

Port  of  Spain. 

364.  Botanic  Garden. 
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AMERICA  (SOUTH). 

ARGENTINE    REPUBLIC. 

Bnencw  Aires. 

373.  Biblioteca  Publica.    (Same  as  371.) 

374.  Circulo  M6dico  Argeiitino. 

374a.  DepartmeDt  of  Public  Instruction. 

374e.   Instituto  Agron6mico  y  Veterinario. 

385a.  Oficina  de  Canje  Internacional  de  Publicaciones. 

386.  National  College. 

386a.  Eevista  M6dico-quirfirgica. 

3S8o.  Sistema  de  Medidas  y  Pesas  de  la  liepublica  Argentina. 
Concepcion. 

402.  National  College. 
Cordoba. 

410.  University. 
Parana. 

412.  Bureau  de  Statistique  G6n6rale  entre  Rios. 
S&Bta  Catalina. 

412fe.  Instituto   AgrondmicoVeterinario  de    la    Provincia   de 
Buenos  Aires. 

BRAZIL. 

BaMa.  * 

414.  Gazeta  M^dica  da  Bahia. 
Bio  Janeiro. 

426.  Club  de  Engenharia. 

BRITISH  GUIANA. 

Berbice. 

460.  Asylum  Journal. 
Georgetown. 

467c.   "  Timehri "    (A  journal  pub.  by  467.) 

CHILE. 

Santiago. 

468.  Anales  de  la  Sooiedad  de  Farmacia. 
473&.  Comision  Central  Metcor61ogica. 

474.  Deutscher  Wissenschaftlicber  Verein.    [ij 

475.  El  Piano  Topogr&flco.    (A  section  of  473.) 
490.  Bevista  M6dica  de  Chile. 
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COLOMBIA. 

Bogota. 

502.  Library  Meteorological  Office.    Department  of  Agricoltare. 
502^.  Mnseo  Kacional. 
508.  Soci6t^  Economiqae. 

ECUADOR. 

Quito. 

530.  University. 

PERU. 

Lima. 

5356.  Academia  Libre  de  Medicina. 

536.  Ateneo  de  Lima. 

540.  Escaela  de  Minas. 

546.  Sociedad  Amantes  de  la  Ciencia. 

548.  Sociedad  Union  Fernandina. 

^  .,  URUGUAY. 

Montevideo. 

554.  Department  of  the  Interior. 

560.  Pnblic  Library. 

5636.  Universidad  de  Montevideo. 

VENEZUELA. 

Caracas. 

504.  Academia  Yenezolana. 
570.  Museo  If  acionaL 
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ASIA. 

CHINA. 

Peldn. 

582a.  American  Mission  College. 

5826.  Imperial  Russian  Observatory. 
Saigon. 

586.  Soci6t6  des  Etudes  Indo-Obinoises  de  Saigon. 
Shanghai 

592.  Compagnie  de  Jdsus. 

INDIA. 

Allahabad. 

606.  Government  of  the  Northwestern  Provinces. 
Bombay. 

614.  Bombay  Natural  History  Society. 

619.  Government  Central  Museum,    [i]  (Now  Victoria  and  Al- 
bert Museum.) 

624.  Inspector-General  of  Civil  Hospitals. 

62G.  Medico-Physical  Society. 

636c.  Victoria  Natural  History  Institute. 

63[>.  Under   Secretary  to  the  Government,  Revenue,  Finance, 
and  General  Departments. 
Calcutta. 

638.  Army  Medical  Department  of  India. 

640.  Calcutta  Medical  College. 

642.  Department  of  Finance  and  Commerce  of  the  Government 
of  East  India. 

64i.  His  Highness  the  Viceroy  of  India. 

645.  Imperial  Indian  Museum.    (Same  as  649.) 

650.  Inspector-General  of  Civil  Hospitals. 

662.  University  of  Calcutta. 
Lahore. 

678.  The  Punjab  Government. 
Madras. 

684.  Government  of  Madras. 

C84:a.  Inspector  General  of  Civil  Hospitals. 

GS3.  Madraa  Medical  College,     [i] 

690.  Presidency  College. 
Poonah. 

(i[>5.  Civil  Engineering  College.    (Now  College  of  Science.) 
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JAPAN. 

Hakodate. 

708.  Maseum  of  Natural  History. 
Kioto. 

708a.  Doshisha  School. 
Osaka. 

708aa.  Daigaka  Banko. 
Sapporo. 

7086.  Agricultural  College. 

708c.  Haitakusbi  Shiba  Collection. 
Tokio. 

714.  Chirikioku  (Meteorological  and   Trigonometrical    Survey 
Department.) 

719.  Department  of  Law,  Science,  and  Literature  in  the  Tokio 
Daigaku.    (See  739.) 

721^.  Geographical  Bureau. 

721J.  Geological  Society  of  Japan. 

72 In.  Imperial  Agricultural  College. 

721«.  Japanese  Educational  Society. 

722,  Japanese  Society  of  Health. 

724.  Meteorological  Observatory. 

726.  Mining  Office.    Department  of  Public  Works. 

728.  Patent  Office. 

738.  Suisankwai.  (Fishery  Society.) 

739.  Tokio  Daigaku,  nowTeikoku-Daigaku  (Imperial  University), 

including  College  of  Law  (Hoka-Daigaku),  College  of 
Medicine     (Ika-Daigaku),    College  of  Engineering 
(KOka-Daigaku),     College    of    Literature    (Bnnka- 
Daigaku),  College  of  Science  (Rika-Daigaku). 
Tokohama. 

743.  Deutsche  Gesellschaft fur Naturwissenschaftund  Heilkunde. 
(Same  as  721.) 

PIirUPPIXE  ISLANDS. 

Manila. 


G8.  Royal  and  Pontifical  University  of  St.  Thomas. 
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AUSTRALASIA. 

ATJSTKALIA. 

NEW  SOUTH   WALES. 

Sydney. 

783.  Australian  Medical  Gazette. 

784.  Board  of  Technical  Education. 
787.  Department  of  Public  Instruction. 
800.  Mechanics'  School  of  Arts. 

802.  Natural  History  Society. 

802ft.  New  South  Wales  Zoological  Society.  (3  O'Connell  street.) 

806.  State  Children's  JEtelief  Department. 

807.  Sydney  College  Library.    (Does  not  exist.) 

810.  Technological,  Industrial,  and  Sanitary  Museum  of  New 
South  Wales. 

QUEENSLAND. 

BriBbane. 

818.  Geographical  Society  of  Australia,  Queensland  Branch. 

SOUTH  AUSTRALIA. 

Adelaide. 

836.  Adelaide  Philosophical  Society. 

844.  Public  Library,  Museum,  and  Art  Gallery  of  South  Aus- 
tralia,    [i] 

VICTORIA. 

Collingwood. 

805.  Field  Naturalists'  Club  of  Victoria.    (Does  not  exist.) 
Kelbourne. 

870.  The  Australian  Wine  Association  of  Victoria. 

872.  Chamber  of  Commerce. 

872a.  Chamber  of  Manufactures. 

882.  Geological  Society  of  Australasia,    fij    (17  Queen  street.) 

894.  Osmond  College. 

901.  Eoyal  Philosophical  Society  of  Victoria.    (Amalgamated 
with  the  Royal  Society  of  Victoria.) 

908.  South  Melbourne  Mechanics'  Institute. 

910.  Victoria  Institute. 

910a.  The  Vigneron. 
1S2 
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NEW  ZEALAND. 

ChristehnrcL 

922.  Canterbury  Agpicaltural  College. 

924.  Christchurch  Pablic  Library. 
InYeroargilL 

937.  Southlaud  Institute. 
Vdflon. 

$)39.  Nelson  Association  for  tbe  Promotion  of  Science  and  Indus- 
try.   (Does  not  exist.) 

942.  Nelson  Philosophical  Society,    fi] 
WeUington. 

960.  Minister  of  Mines. 

966.  General  Assembly  Library. 

967a.  Registrar-General  of  New  Zealand. 

967^.  Wellington  and  Wairarapa  District  Acclimatization  Soci- 
ety. 

POLYNESIA. 

SANDWICH  ISLANDS. 

Honoliila. 

976.  Scientific  Society.    (Dead.) 
976a.  Surveyor-General's  OflSceL 
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EUROPE. 

austkia-iiungary: 

Agram  [Zagreb]  (Croatia). 

979.  Haudels-und  Gewerbe-Kammer   fiir  Kroatien.    (Same  as 
993.) 

986.  Mineralogical  and  Geological  Maseum.- 

990.  Soci6t6  d'nistx)ire  Katurelle  Create  ^  Zagreb. 

993.  Trgovacko  Obrtnicka  Koniora  (Chamber  of  Commerce), 
fiadapest  (Hungary). 

1033a.  K.  Ungar.  Ministerium  fiir  Kultus  and  TJnterricht. 

1034.  Ungarische  Revue. 

1051.  Pestv^ros  Statisztikai  Hivatal.    (Same  as  1007.) 
'         1057.  Soci6t6  HoDgroise  de  Geographic.    (Same  as  1037.) 

1067.  Commission  Europeenne  da  Danube.    (Same  as  7164c.  in 
Galacz,  Boumania.) 
Grstz  (Styria). 

1090.  Steiermarkisches  Landwirthschaftliches  Joanneum. 
HaU  (Styria). 

1094.  Yerein  zur  Geologischen  Durchforschung. 
HcfT^ny  (Hungary). 

1094td.  Astro-physikalisches  Observatorium.    [i] 
Ealocsa  (Hungary). 

1107.  Erzbischof  Haynald's  Observatorium. 
Kloster-Nenbnrg  (Austria). 

1132.  K.  K.  Cbemisch-Physiologische  Versuchs  Station  fur  Wein 
und  Obstbau. 
Kreikaii  (Oalima). 

1137.  Galizischer  Fischerei-Verein.    (Dissolved.) 
Kronstadt  (Transylvania). 

1146.  Die  Handels-und  Gewerbekammer  in  Kronstadt. 
Xaibach  (Illyria). 

1155.  Landes-Mnseum.    Should  be  Krainsches  Landesmaseam 
"  Rudolfinum.^ 
Lobodtz  (Bohemia). 

1176.  Agricultural  Station. 
Pola  (Illyria)* 

1188.  Observatory. 

^^  Digitized  by  Google 
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Fng  {Bohemia). 

1218.  Prag  Library. 

1222.  Statistische  CommissioD. 
Trent  {Tyrol). 

1251.  Society  degli  Alpinisti  Tridentini.    Headqaarters  estate 
lisbed  in  Bovereto  for  1887  and  1888. 
Trieste  {Illyria). 

1260.  Zeitschrift  fur  die  gesammte  Omithologie. 

1262.  Gazetta  del  Tribunale. 
Wien  {Austria). 

1280.  Allgemeine  Oesterr.  Gerichtliche  Zeitang. 

1290.  Gongrds  iDterDational  d'Hygifeae  et  de  Demographie. 

1293.  Entomologischer  Yerein.    (Does  not  exist.) 

1297c.  Jahrbiicher  fiir  Psychiatrie. 

1298.  Juridical  Society. 

1337.  E.  K.  Katurhistorisches  Hofmaseuni,  Geologiscb-Palaon* 
tologische  Abtheilung. 

1360.  K.  K.  Staats-Gewerbe-Schnle. 

1376.  Militair-wissenschaftlicher  Verein. 

1382.  GesterreichischerAlpen- Verein. 

1384.  Gester.  Berg.-nnd  HUttenmUnnische  Zeitung. 

1381c.  Oesterreichiseher  Fischerei- Yerein. 

1392.  K.  K.  Patent-Amt.  (Privilegien-Departement  des  K.  K. 
Handels-Ministerinms.) 

1398.  Eedaktion:  Illastr.  Zeitschrift  ^^Amerika." 

1410.  Bedaktion  der  Statistischen  Monatsschrift. 

1436.  Wiener  Entomologische  Zeitschrift. 
1438.  Wiener  Padagogische  Gesellschaft. 

BELGIUM. 

ArloD. 

1474.  Institnt  Archdologique  de  Luxembourg. 
Brnxelles  {Brussels). 

1497.  Association  Internationale  pour  I'exploration  et  la  civilisa- 
tion de  FAfrique  Centrale.  (Now  called  Etat  Inde- 
pendent du  Congo.    D6partement  de  I'Int6rieur.) 

1499.  Ath6n6e  Beige.    (No  longer  issued.) 

1518.  Commission  pour  la  Publication  des  anciennes  Lois  et  Gr- 
donnances  de  la  Belgique. 

1520.  Congr^s  International  Pharmaceutique. 

1527.  Institnt  G^ographique  de  Bruxelles.     (Now  lustitut  Na- 

tional de  Geographic.)    [i] 

1528.  Jardin  botanique  de  F^tat. 

1538.  Mus^e  Eoyal  de  Flndustrie.    (Patent  Office.) 

1544.  Society  Beige  d'Electriciens. 

1562.  Society  Pal6ontologique. 

1574.  Soci6t6  Koyale  des  Sciences.  Digitized  by  GoOglc 
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Dinant 

1585o.  Socidt6  des  Nataralistes  Dinantais. 
Eughien. 

158G.  Cercle  Arch^ologique. 
Forest. 

15866.  Agricultural  and  Horticultural  Union. 
Gand  {Ghent). 

1592.  Revue  de  PHorticulture  Beige  et  fitrangfere. 

1596.  Soci6t6  de  M6decine  Mentale  de  Beige. 
GemUonz.  • 

1604.  Agricultural  School. 
Ha4«elt. 

1605.  Soci6t6  des  Mdlophiles. 
Lihge. 

1610.  Acad6mie  Royale. 

1620.  Observatoire. 
LouTain. 

1644.  Ath6n6e  Oriental. 

1646.-  Soci6t6  des  Lettres  et  des  Sciences. 
MeUe  (near  Ghent). 

1655.  Museum  Commercial  et  Industriel.  (Is  part  of  1653,  which 
also  has  an  Ethnog.  or  Geog.  Museum,  and  a  Museum 
of  Natural  History.) 
KoiiB. 

1660.  L'ficole  de  Plndustrie  et  des  Mines. 
St^^Nicolas. 

1676.  Administration  Communale. 
Termonde. 

1680.  Bibliothfeque  Publique  de  la  Ville  de  Termonde. 

*  DENMARK. 

Ejdbenhavn  (Copenhagen). 

1734.  "  Hygiea." 

1752.  KongeligO'  Sundheds-Kollegium. 

1756.  Medicinalberetning  for  Kongeriget  Danmark. 

1765.  Naturhistorisk  Tidsskrift.    (Discontinued.) 

1768.  Eoyal  Museum  of  Ethnography. 

1770.  Tidsskrift  for  Sovesen. 

1774.  Topographical  Bureau. 

nS2Jc.  Zoologisk  Have. 
Vibarg. 

1786.  Nordisk  Tidsskrift  for  Fiskeri. 

FRANCE. 

AJenjfon. 

1806.  Soci6t6  Philologique. 

Allier.  ^^  ^ 

1807.  Soci(5t6  des  Sciences  M(5dicales  de  Gannat.    (Samcas2127.) 
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Anneey. 

1836.  Mus6e  d* Anneey. 
Ayignon. 

1872.  Aead^mie  de  Nanchnse. 
Bayenx  {Calvados). 

1890.  Soci6t6  d'HorticnIture  et  de  Botanique  dn  Centre  de  la 
Normandie. 
Biarritz. 

1918.  Biarritz- Association.  Soci6t6  des  Sciences,  Lettres  et  Arts. 
Bordfiftiix.  • 

1930.  Commission  M6t6orologique  de  la  Gironde. 
1944.  Soci6t6  d'Apicnlture. 

1963.  Soci6t6  de  M6decine  de  Bordeaux.    (Same  as  1965.) 
1967.  Soci6t6  M6dico-Chirurgicale  des  Ilopitaux  et  Hospices  de 
Bordeaux.    (Same  as  1965.) 
Boiuges. 

1988.  Soci6t6  d'Horticulture  et  Viticulture  du  Cher.. 
Oaen. 

2001.  Association  d'Agricultnre  et  d'Horticulture  des  Institute 

de  la  Zone  Campandr^-Valcongrain.    (Dissolved.) 
2014.  Soci6t^  Frangaise  d'Arch6ologie  pour  la  Conservation  et 
la  Description  des  Monuments  Historiques.    (Same  as 
2072.) 
Cannes. 

2024.  L' Academic  Rationale  des  Sciences.  (Dissolved.) 
dennontrPerrand. 

2066.  Soci6t6  d'lSmulation  de  PAuvergne. 
Compile. 

2072.  Soci6t6  Franjaise  d' Arch6ologie  pour  la  Conservation  et  la 
Description  des  Monuments  Historiques.    [i] 
Digne. 

2080.  Soci6t6  Scientiflque  et  Littdraire  des  Basses- Alpes.    [i] 
Bijon. 

2086.  Comity  Central  d'Agricultnre  de  la  C6te-d'0r. 
Fontaineblean. 

2124.  Ecole  d' Application  de  TArtillerie  et  du  Gdnie.    [i] 
laBochelle. 

2148.  Soci^t^  des  Sciences  Naturelles. 
e  Havre  (Seine- InfSrieure). 

2163.  (Correct  title.)    Soci6te  des  Sciences  et  Arts  Agricoles  et 
Horticoles  du  Havre. 
^Kana. 

2174.  Soci^t^  Philotechnique  du  Maine. 
He. 

2178.  Bulletin  Scientifique,  D6partement  du  Nord. 

2198.  Soci6t6  Industrielle  du  Nord  de  la  FrancCoigitized  byGoOQlc 
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Xiflieux. 

2210.-  Soci6t6  (I'JBmulatioa  do  Lisieux. 
lyon- 

2222.  Archives  de  I'Antbropologie   Criminelle  et  des  Sciences 
Finales. 

2226.  Cliambre  de  Commerce. 

2227.  Commission  Hj^dromdtriquo  de  Ljon.     (Same  as  2229.) 

2230.  Facultd  de  Medecino  et  de  Pbarmacie  de  l'Uiiiver8it6. 

2231.  Musde  Guimet.     (Now  in  Taris,  2G2G.) 

2253.  Soci6t6   d'Etudes  Scientifiques.      (Was  merged  into  Soc. 
2259  in  1885.) 
Kantes. 

227C.  Soci6t6  Agricole  et   Ilorticole    do  I'Arroudissemont    de 
Mantes. 
Harseilles. 

2278.  Association  Horticole  MarseilLaise. 

2290.  Soci6t6  d'fitude  des  Sciences  Naturelles. 
MoiUiaie. 

2324.  Soci6t6  des  Antiquaires. 
KTantpellier. 

2336.  Agricultural  School. 

2351.  Soci6t6  de  Geographic.    (Same  as  2355.) 
Ifantes. 

2390rt.  Comice  Agricole  Central  du  Departement  de  la  Loire- 
Infdrieure. 

2402.  Soci6t6  de  Gdographie  Commerciale  de  Nantes,    [i] 
Vice. 

2408.  Observatory. 
Kimes. 

2418.  Agricultural  Station. 

2421.  (Correct  title.)     Socidtd  d'Agriculture  du  Gard. 
Hozay. 

2428.  National  School  of  Agriculture. 
F&tIb. 

2452.  Annales  d'Hygiene  et  de  Mddeciue  Legale. 

2452c.  Annales  Mddico-psycologiques. 

2462.  Annales  T(3l6grapbiques. 

2465d.  Archives  de  Neurologic. 

2466.  Archives  Slaves  de  Biologic,    [i] 

2466/t.  Archives  de  la  Tocologie. 

2472.  Association  Scientifique  de  France,    [i] 

2501.  Bureau  International  des  Poids  et  Mesures.   (IsinSfevres.) 

2502.  Chambre  des  Ddput6s. 

25026.  Chambre  des  Ing^nieurs  Typographiques.    fi] 
2510.  Comptoir  Gdologique  do  Paris.     (15  Rue  de  Tournon). 
2516.  D6p6t  des  Cartes  et  Plans  de  la  Marine.     (Now  called 
Service  Hydrographique.)       ^.^.,^^,  .^ Google 
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Parii — Continued . 

2526.  £coIe  dos  Sciences  Politiqaos. 
2538.  Ecolo  Sup^rieure  de  Pharmacie. 
2538c.  ''Enc^phale.'^ 

2542.  Gazette  Gdograpliique  et  Exploration.     Bevue  Hebdoma- 

daire. 

2543.  (Fnll  title.)    Gazette  Hebdomadaire  de  MMecine  et  de 

Chirurgie. 
2546.  Informatear  Commercial. 
2562.  Journal  de  1/ Anatomic  et  de  Ea  Physiologie. 
2566.  Journal  des  D6bats. 
2572.  Journal  de  Micographie. 

2582.  •' 1/ Astronomic.'' 
2582a,  i;6lectricien. 

2583.  "  L'Exploration."    (Same  as  2542.) 
2586.  "La  France." 

2590a.  La  Sorbonne.    (University.) 

2592.  Le  Figaro  Illu8tr6. 

25926.  Le  Jardin.    Journal  d'lTorticulture  G6n6rale.    [i] 

2596,  "LeNaturaliste." 

2623o.  Moniteur  Indnstriel. 

2624.  Moniteur  Scientifiqne  Qnesneville.    [i] 

2626.  Mus6e  Guimet,  Ministftre  de  Plnstruction,  etc.    [i] 

2632.  Kational  Agricultural  Station. 

2632c.  Nouvelles  Archives  d'0bst6trique  et  de  Gynecologic. 

2636.  Mus6e  P6dagogique  et  Bibliotli6que  Centrale  de  I'lnstruc- 

tion  Primaire. 
2636o.  Polybiblion :  Kevue  Bibliographique  TJniverselle,    [i] 
2650.  Revue  Critique. 

2652.  Revue  Fran9aise  de  I'fitranger  et  des  Colonics, 
2660a.  Revue  Internationale  de  r£lectricit<5. 
2665<i.  Revue  MMicale. 
2666.  Revue  de  Mddecine. 
2668.  Revue  Philosophique  de  Prance. 
2674.  Service  Hydrom^trique  du  Bassiu  de  la  Seine. 
2678.  Society  Acad6mique  liido-Chiuoise. 
2706.  Soci6t6  centre  TAbus  du  Tabac.    [i]    ( Uue  Jacob,  38.) 
2715.  Society  d'Ethnologie.    (Dissolved.) 

2728.  Soci6te  Fran5aise  de  Temperance. 

2729.  (Full  title.)     Soci6t6  Franklin  pour   la  Propagation  des 

Biblioth^ues  Populaires. 

2730.  Society  G^ndrale  des  Prisons. 

2746.  Sociedad  Latino- Americana  Biblioteca  Bolivar. 

2754.  Soci6t6  M6dico-Psychologique. 

2758.  Soci6t6  Mycologique  de  France,     f  i] 

2781.  8oci6t6  de  TypograpUie.    (Same  as  2502&.) 

2783A.  Th6rapeutique  contemporaine.  Digitized  by  LjOOglC 
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Pan. 

2784.  Soci6t6  d'£dacatioQ  etd'InstractionPopulairesdesBasseSy 
Pyr^n^es. 
Fic^n-MidL 

2795.  Observatoire.    (Same  as  1879.) 
Rouen. 

2850.  GoDseil  Central  d'Hygi&De  Pabliqae  et  de  Salabrit^. 
Saint-Oyr. 

2875.  (Correct  title :)  Ecole  Sp^ciale  Militaire. 
SaiEt^Oermain-en-Laye  {Seine-et-Oise). 

2884.  Ma86e  de  St.-Germain. 

2886.  Soci6t6  Malacologique  de  France. 
Sevres. 

2920.  Bareaa  International  des  Poids  et  Mesores. 
Touloase. 

2931a.  ;^cole  Pr6paratoire  de  M^decine. 

2931c.  Laboratoire  d' Anthropologic. 

2932.  "Mat^riaux  pour  PHistoire  Primitive   et  Natnrelle   de 
I'Homme."  [ij.    (A  monthly  review  published  by  2931c.) 

2937.  (Correct  title.)   Soci6t6  Acad6miquc  Franco-Hispano  Por- 
tugaise. 
Tours. 

2952.  Observatoire. 

2957.  Soci6t6  Fran9aise  d'Arch^ologie  pour  la  Conservation  et 
la  Description  des  Monuments  Historiques.    (Same- 
as  2072.) 
YereaiUefl. 

2932.  Observatoire. 

GERMANY. 

Alteabnrg  (Saxe  Wiemar). 

3014.  Agricultural  Academy. 

3014a.  Agricultural  Station. 
Altona  {Prussia). 

3022.  KonigL  Kommerz-KoUegium. 
Apalda  (Saxe  Wietnar). 

3030.  Grossherzogliche  Zimmerman's  Bealschule. 
AachafTenhnrg  (Parana). 

3041.  (Correct  title.)    Konigliche  Bayerische  Forstlehranstalt. 
Augsburg  (Bavaria). 

3043.  Deutscher  Apotheker-Verein.    (Same  as  4941.) 
Berlin  (Prussia). 

3072.  Academia  Litterarum  Kegiae  Borussicae. 

3075.  Allgemeine  Deutsche  Ornithologische  Gesellschaft    [i] 

3125.  (Correct  title.)    Central-Direction  der  Monumente  Qer- 
manice. 
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Berlin — Gontinacd. 

3139a.  Commission  fiir  die Beobachtong des  YeausDurchgangs. 

(A.  AnwerSy  President.) 
3140.  Committee  of  the  International  Geological  Congress. 
3163.  Deutsche  Ornithologische  Gesellschaft    (Same  as  3075.) 
3171.  Deutsche  Zoologische  Gesellschaft.    (Dissolved.) 
3195.  Deutscher  Verein  zar  Forderung  von  Lnftschifffahrt.    [i] 
3237.  Horticultar-Gesellschaft.    (Same  as  3705.) 
3311.  (Correct  title.)    Kooigliches  [Preussisches]  Geodatisches 

lustitut  [Central-Bureau  der   Internationalen    Erd- 

messung]. 
3371.  Konigliches  Eecheniustitut  zur  Herausgabe  des  Berliner 

Astronomischen  Jahrbuches. 
3376.  Land  Improvement  Survey. 
3376a.  Landwirthschafllicher  Club. 
3473.  (Correct  title.)    Eedaktion:    "Berliner    Astronomisches 

Jahrbuch." 
3481a.  Redaktion :  "  Berliner  Presse." 
3482.  Eedaktion:  " Berliner  Tagsblatt.^ 
3497fr.  Eedaktion  der  Entomologischen  Nachrichten. 
349S.  Eedaktion :  "  Der  Export.'^ 
3540.  Eedaktion:  "  Gartenflora." 
3558.  Eedaktion:  "Industrie-Blatter.^^    fi] 
3609.  Eedaktion :  "  Der  Naturforscher."    (Same  as  5060^. 
3612.  Eedaktion :  "  Naturwissenschaftliche  Eundschau.'^ 
3628.  Eedaktion :  "  Der  Sammler.''    [i.] 
3658.  Eedaktion :  "  Zeitschrift  fur  Psjchiatrie." 
3660.  Eedaktion:   Zeitschrift  fiir  wissenschaftliche  Landwirth- 

schaft. 
3691.  Verein  fur  die  Deutsche  Statistik.    (Dissolved.) 
3704.  Verein  fur  Psychiatric. 
Bonn  (Prussia), 

3728.  Bergischer  Geschichts- Verein. 
3739.  Naturwissenschaftlicher  Verein.    (Same  as  3737.) 
Brandenburg  (Prussia). 

3758.  Botanischer  Verein. 
Braimflchweig  (Brunswick). 

3766.  Braunschweiger  Thierschutz- Verein. 

3769.  Deutsche  Ornithologische  Gesellschaft.    (Has  transfi^rred 

its  library  to  3075  in  Berlin.) 
3776.  Herzogliche  Technische  Hochschule. 
Bremen  (Oermany). 

3785.  Bibliothek  des  Museums.    (Same  as  3801.) 
Bretlan  (PrtMsia). 

3832.  Verein  Deutscher  Studenten. 
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{Prvssia). 

3870.  Weat-Preussischer  BotaniscU-Zoologischer  Verein, 
3870c.  West-Preussischer  Fisclieroi-Verein. 
3872.  West-Preussisclies  Provinzial-Museum. 
Darmstadt  {Hesse). 

3875.  (Pull  name.)    Grossherzogliclie  Centralstelle  fur  die  Gte- 

werbe  und  den  Landesgewerbverein. 
3885.  Grossherzoglicli-Hessiscber    Gewerbeverein.      (Same     as 

3875.) 
3890.  Grossberzogliches  Ministerium  dos  Innern.    Abtheilung 

fiir  offentlicbe  Gesundbeitspflege. 
3890c.  Grossberzoglicbes  Ministerium  des  Innern  und  der  Justin. 
Bonaueschingen  {Baden), 

3904.  Grossberzoglielie  Progymnasium. 
Dresden  {Saxony). 

3911.  Afrikaniscbe  Gesellscbaft.    (Same  as  3071  in  Berlin.) 

3920.  Entomologiseber  Verein  <«  Iris.''    [i] 

3927.  Gesellscbaft  fiir  Botanik  und  Zoologie.    (Dissolved.) 

3938.  Koniglicbes  Matbematiscb-Pbysikaliscbes  Institut. 

3939.  Koniglicbes  Mineralogiscb  und  Naturbistoriscbes  Museam. 

(Correct  name :  Koniglicbes  Mineralogiscb-Geologiscb 
und  Priihistoriscbes  Museum.) 
39J2.  Redaktion :  "  Das  Scbiflf."    [i] 
3974.  Redaktion:  "Hedwigia.-^ 
Eberswalde  {Prussia). 

3996.  Koniglicbe   Forstakademie.     (Same  as  4807,  Neustadt- 
Eberswalde. 
Eldena  (Prussia). 

4010.  Landwirtbscbaftsscbule. 
FrankAirt-am-Main  {Oermany). 

4045.  Allgemeine  Deutscbe  Patent-  und  Musterscbutz-Ausstcl- 
lung.    (Does  not  exist.) 
Frankfart-an-der-Oder  {6&nnany). 

4086.  Naturwissenscbaftlicber  Verein  des  Regierungs-Bezirkes 

Frankfurt  a.  O. 
4086d.  Redaktion  der  ^'Monatl.  Mittbeilungen."    (Dr.  E.  Hutb.) 
Freiburg-im-Breisgau  {Baden). 

4103.  Gesellscbaft  zur   Befiirderung  der  N"aturwissenschaften. 
(Same  as  4107.) 
Friesdorf 

4122.  Landwirtbscbaftlicbe  Scbulc. 
Qnadau  {Prussia). 

4145a.  Unitiits-Bucbbandlung. 
4146.  Universitiit. 
Gottingen  {Prussia). 


4168.  Geologiscbes  Museum  der  lioaiglicben  Universitiit, 
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Halle-an-der-Saale  (Prussia). 

4248.  Kouiglicbes  Saclisiscbes  Meteorologisches  Institat.    (Same 
as  3849  in  Chemnitz.) 

4250.  Liebig's  Annaleu  der  Chemie. 

4257.  Politiscb-Oekonomiscbes Seminar.    (Correct  name:  Staats- 
wissenscbaftliclies  Seminar.) 
Hamburg  {Oermany). 

4276.  Alsterdorf  Institute  for  Demented  Cbildren. 

4292.  Handelsstatistiscbes  Bureau. 

4296.  Jabrbacbder  Hamburgiscben  Wissenscbaftlicben'Anstal- 
ten. 

4299.  Musenm  Godeflfroy.    (Ceased  to  exist  July  14, 1886.) 

4306.  Pbysikaliscbes  Staats  Laboratorium. 

4306a.  Eedaktion:  "Aus  Alien  Welttbeilen." 

4306&.  Eedaktion  der  "  Hamburgiscben  Borsen-Halle.^ 

4315.  Verein  fUr  Handels&eibeit.    (^o  longer  exists.) 

4322.  Zoologiscbe  Gesellschaft. 
Hanan  (Hesse). 

4329.  (Correct  name.)    Wetterauiscbe  Gesellschaft  fur  die  ge- 
sammte  Ifaturkunde. 
Hannover  (Prussia). 

4334.  Centralblatt  fur  Elektrotechnik. 

4336.  Gesammt- Verein   der  Deutschen  Geschichts-  und  Alter- 

thums-Vereine. 

4337.  Gesellschaft  fiir  altere  Deutsche  Geschichtskunde.    (Same 

as  3125  in  Berlin.) 
Heidelberg  (Baden). 

4364.  ^«  Friend  of  the  Insane.'^ 

4364c.  Gymnasium. 
Jena  (Saxe  Wieviar). 

4430.  Zoologiscbe  Jahrbiicber. 
Karlsmhe  (Ba^en). 

4448.  Grossherzoglicb-Badisches  Ministerium  des  Innern. 

4454.  Grossherzoglich-Badiscbes  Staats-Ministerium. 

4455.  (Correct  name.)    Grossherzoglich  Badisches  Statistisches 

Bureau. 

4477.  Zeitschrift  fiir  Wissencbaflliche  Geographic.   (Satae  as  5074 
in  Weimar.) 
Kaiael  (Prussia). 

4480,  Centralblatt  fiir  Bacteriologie  und  Parasitenkaiitle,   [i] 

4487.  Paleontographica.    (Same  as  5026ft  in  Stutt^iirt.) 
Kdln  (Prussia). 

4540.  "  Gaca,  Natur  und  Leben." 

4542.  nistorischcr  Verein  fiir  den  Niederrhein. 

4547a.  Selenograpbisches  Observatorium. 

4548.  "Sirius.''  ^  . 
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E5nig8berg  (Prussia). 

4550.  Beitrage  zur  Kuude  der  iodogerinanischen  Sprachen. 
Landflhut  (Bavaria). 

4578.  Miaeralogischer  Verein. 
Leipzig  (Saxony). 

4582.  Annalen  der  Physik  and  Chemie. 

4594.  Comenius  Stiftuug. 

4596.  Deutsche  Monatsschrift  fiir  Zahnheilkunde  (the  organ  of 

soc.  4591). 
4610.  Intelligenzblatt  za  den  Jahrbiichern  der  in-nnd  anslan- 

dischen  gesammten  Medicin. 
4610(7.  Journal  fiir  Praktische  Chemie. 
4630.  Rath  der  Stadt  Leipzig. 
4633.  Bedaktion:      ^^  Annalen    der   Chemie    und    Pharmacie." 

(Same  as  4250  in  Halle.) 
4644.  Redaktion:  Centralblatt  fiir  Nervenheilkunde. 
4649.  Redaktion  :   "  Gaea,  If atur  und  Leben."    (Same  as  4540 

in  Koln.) 
4652.  Redaktion :  "  Jahrbiicher  fiir  Klassische  Philologie." 

4673.  Redaktion:  "Zeitschrift  fiir  wissenschaftliche  Zoologie.'^ 

(Same  as  4199  in  Gottingen.) 

4674.  Rheinisches  Museum  fUr  Philologie. 
Lnnebnrg  (Prussia). 

4719.  Museum- Verein.    (Its  library  has  been  united  with  that  of 
4721.) 
Magdabnrg  (Prussia). 

4736.  Wetterwarte  der  Magdeburgischen  Zeitung. 
Marburg  (Prussia). 

4744.  Jahresberichte liber  die  Fortschritte  der  reiuen  Chemie. 

4745a.  Naturforschende  Gesellschaft. 
Meissen  (Saxony). 

4770.  Fiirsten-  und  Landesschule  St.  Afra  in  Meissen. 
Miinchen  (Bavaria). 

4796.  Bayerischer  Fischerei- Verein. 

4797c.  Deutscher  und  Oesterreichischer  Alpen- Verein. 

4798.  Europaischer  Botanischer  Tauschverein. 

4811.  (Correct    name.)     Koniglich-Baierische    Meteorologische 
Centralstation. 

4844.  Redaktion :  *«  Der  Gerichtsaal.^ 
Monster  (Prussia). 

4856.  Royal  Theological  and  Philosophical  Academy. 
Hlmberg  (Bavaria). 

4872.  Friedrich's  Blatter  fiir  Gerichtliche  Medicin. 

4880.  Verein  fiir  Geschichte  der  Stadt  Niirnberg, 
Ober-Lahnstein  (Prussia). 

4880(1.  Lahnsteiner  Alterthumsverein.  r^r\r\n]f:> 
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Poppelfldorf  {Prussia). 

4900.  Konigliche  Landwirthschaftliche  Akademie. 
Potsdam  {Prussia). 

4914.  Redaktiou:  "Ahoi.''    [i] 
Begensbnxi^  {Bavaria). 

4932.  Naturwissenschaftliclier  Verein. 

4933.  Zoologisch-Miaeralogischer  Verein.    (Same  as  4932.) 
Bottoek  {Oermany). 

4940.  Landwirthschaftliche  Yersnchs- Station. 

4941.  Deutsche^  Apotheker- Verein.    [i] 
Bufiudi  {Bavaria). 

4944.  Agricnltaral  Station. 
SondeTshaiuen  (Schwartzburg- Sander shausen). 

4953.  Botanischer  Verein  fllr  das  Nordliche  ThUringen.    (Cor- 

rect  name:    Thiiringische    Botaniscbe  Gesellschaft 
"  Irmischia.") 

4954.  Deutsche  Botanische  Monatsschrift. 
Stettin  {Prussia). 

4968.  Entomologische  Zeitnng. 

4972.  Verein  fiir  Erdkunde. 
Stranbnrg  (Prussia). 

4984.  Soci^t6  V^t^rinaire  d' Alsace-Lorraine. 
Stuttgart  ( Wurtemberg). 

4991.  Anthropologische  Gesellschaft.  (Fall  name:  Gesellschafb 
fUr  Anthropologic,  Ethnographic  und  Alterthums- 
kande.) 

50266.  **  PalflBontographica.^ 

5034.  Verein  fiir  MineralogiC;  Geologic  and  Palaontologie. 

5048.  Wiirtembergischer  Verein  fiir  Uandels-Geographie. 
Tttlnngen  {Wurtemberg). 

5052.  Botanisches  Institnt. 

5060.  •'DerNatnrforscher.'^    [i] 
Ulm  {Wurtemberg). 

5066.  Verein  fiir  Mathematik  and  NaturwissenschafteH. 
Wflihenstephan  {Bavaria). 

5068.  (See  4115,  Freising.) 
Weimar  {8axe  Wiemar). 

5072.  Gewerbekammer  fiir  das  Grossherzogtham  SachaeuTVei- 
mar-Eisenach. 

5074.  Zeitschrift  fiir  wissenschaftliche  Geographic. 
IHesbaden  {Prussia). 

5080.  Ghemisches  Laboratoriam  von  Prof.  Dr.  R.  Pasenias* 

5089.  Zeitschrifi^  fiir  Analytische  Ohemie.    [i|    (Pablished  bj 
5080.) 
WUnlmrg  {Bofoarid). 

5098.  Hedicinische  Klinik  za  Wiirzborg.  Cr^r^c-iAo 
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Barrow-in-Furness.  (Lancashire). 

5123d.  Free  Public  Library. 
Bath. 

5124.  Agricultural  Society.    (Same  as  5125.) 

5132.  Journal  of  Microscopy  and  Natural  Sciences.    The  Jour- 
nal of  the  Postal  Microscopical  Society. 
Birmingham. 

5142.  iiirmingham  Philosophical  Society. 

5158.  "The  Post." 
Buckhurst  HilL 

51G8.  Essex  Field  Club,     [i] 
Camborne. 

5170.  Mining  Association  and  Institute  of  Cornwall,    [i] 
Cambridge. 

5184.  Cambridge  Scientific  Instrument  Company. 

5190.  Morphological  Laboratory,  New  Museum,    [iij 

5198.  Syndics  of  the  Cambridge  Press. 
Cheltenham. 

5214.  Geological  Eecord. 
Chesterfield. 

5219.  (Now  called)  Chesterfield  and  Midland  Counties^  Institu- 
tion of  Engineers. 
Coteswold. 

5223.  Coteswold  Naturalists'  Field  Club.     (Same  as  5266d,  in 
Gloucester.) 
Oownton. 

5238.  Wilts  and  Hants  Agricultural  College. 
Dnffield. 

5240.  "Reliquary." 
Dumbarton. 

5241.  Pree  Public  Library.     (Same  as  GlOO/r,  in  Dumbarton,  Scot- 

land.) 
Epping. 

5249.  The  Epping  Forest    and   County  of  Sussex  Naturalists' 
Field  Club.    (Same  as  5168  in  Buckhurst  Hill.) 
Folkestone. 

5265a.  Free  Public  Library. 

5266.  Natural  History  Society. 
Oloncester. 

5366^.  Coteswold  Naturalists'  Field  Club,    [i] 
Greenwich. 

5268.  "Observatory." 
Kew. 

5292.  Royal  Herbarium. 

5293.  Kew  Observatory.    (Same  as  5910,  in  Richmond,  Surrey.) 
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Leyton. 

5318.  "The  British  Mail." 
LiverpooL 

5322.  "  Daily  Courier." 

5322a.  "  Daily  Mercury." 

5342.  Liverpool  Journal  of  Commerce. 

5345A:.  Liverpool  Welsh  National  Society. 

5340.  Mayer  Museum. 
London. 

53G8.  American  Colonization  Company. 

5370.  Anglo-American  Agency, 

5383a.  "Asclepiad." 

5384.  Association  of  American    Physicians  in  Great  Britain. 

(Dr.  C.  J.  Fowler,  Hon.  Sec'y,  13  Wye  st.,  S.  W.) 

5385.  Astronomical  Register.    (Discontinued.) 
5390.  Botanical  Gazette. 

5490a.  Botanical  Journal. 

5397a.  '*  Brain." 

5398.  British  and  Foreign  Bible  Society. 

5410.  British  Medico-Psychological  Association. 

5438.  Commercial  Gazette. 

5444.  ''Cosmos." 

5440.  Crystallogical  Society. 

5448.  "  Daily  Telegraph." 

5448a.  Department  of  Practical  Art. 

5490.  General  Board  of  Lunacy.    (Same  as  5441.) 

5500.  Gresham  Angling  Society, 

5504.  Guildhall  Library.    (Same  as  5555.) 

5500.  Hampstead  Public  Library. 

5508.  Harlein  Society. 

5528.  Institute  of  Bankers. 

5538.  International  Health  Exhibition  Library. 

5538a.  International  Meteorological  Committee. 

5542.  "Ironmonger."    (42 Cannon  street.) 

55426.  Journal  of  Mental  Science. 

5545.  (Now  called)  Journal  of  Science  and  Annals  of  Astron- 
omy, Biology,  Geology,  Industrial  Arts,  Manufactures, 
and  Technology. 

6504.  Lincoln's  Inn  Library. 

5574.  London  Chamber  of  Commerce. 

5570.  «« London  Graphic." 

5582.  London  Law  M^igazine  and  Review. 

5592.  "  Machinery  Market." 

5593€.  "  Mechanical  Progress." 

5594.  Medical  and  Chirurgical  Society. 

5590.  "Medical  Record." 
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London — Gontiuued. 

5599.^  "Medical  Times  and  Gazette."    (Discontiaaed.) 

5600.  "  Meteorological  Magazine."  (62  Camden  Sqnare,  K  W.)  [i] 

6601.  Meteorological  Office,     fiii] 

5618.  National  Indian  Association  in  aid  of  Social  Progress 

and  Female  Education  in  India. 
5622.  Nemological  Society  of  London. 
5624.  North  Biding  of  Yorkshire  Record  Society,    [ij 
5636.  "Pall  Mall  Gazette." 
5642.  "Philosophical  Magazine." 
5648.  "Quarterly  Journal  of  Microscopical  Science." 
5692.  Boyal  School  of  Mines  an  I  Normal  Schools  of  Science. 
57056.  "  Sanitary  Eecord." 
5706.  "  Saturday  Review," 
5707a.  Science  Society  of  King's  College. 
57076.  "  Scientific  News."     [i] 
5708.  "  Scientific  Roll." 
5710.  Short-hand  Writers'  Association. 
5712.  Society  for  Study  and  Cure  of  Inebriety. 
5720.  Society  for  Psychical  Research. 
5732.  Society  of  Science,  Letters,  and  Art  of  London. 
5738.  "Standard." 
5738a.  Stationary  Office. 
5744.  The  Agent  General  for  Tasmania. 
5745a.  The  Ballad  Society. 
5746.  "  The  Daily  Chronicle." 
5762.  "  The  Globe." 
5763a.  "  The  Insurance  Spectator." 
5764.  "The  Iron  and  Coal  Trades'  Review." 
5764c.  "The  Jurist." 
6766.  "  The  Miller." 
5766a.  "The  Practitioner." 

5781a.  "  Warehouse  and  Drapers'  Trade  Journal."    [i] 
57816.  Wandsworth  Public  Library. 

5782.  "  Westminster  Review." 

5783.  Willoughby   Society  for  the  Reprinting  of  Scarce  Orni- 

thological Works.    (Dissolved  in  1886.) 
5787.  Zoological  Record  Association.    (Dissolved.) 
Lyme  Regis  (Dorset). 

5794.  Rousden  Observatory. 
Macclesfield. 

5795.  Macclesfield    Society  for    Acquiring  Useful  Knowledge. 

(Now  called  Macclesfield  Scientific  Association.) 
Manchester. 

5800.  Field  Naturalist  and  Scientific  Student. 
5802.  Lancashire  and  Cheshire  Antiquarian  Society.    (Oare  of 
George  0.  Yates,  Salford,  Manchester.)  uuyic 
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Kanchester — Continaed. 

5{$00.  Manchester    Association   of   Employers,   Foremen,    and 

Draughtsmen. 
5806&.  Manchester  City  News. 
5808.  Manchtoter  Geographical  Society. 
58086.  Manchester  Grammar  School  Library. 

5814.  Manchester  New  College. 

58146.  Manchester  Technical  School  Library. 

5815.  Nnmismatic  Society.    (Dissolved.) 
58176.  Society  of  Chemical  Industry. 
5818.  "The  Guardian.'^ 

Plymouth. 

5898.  Marine  Biological  Association. 
Sedruth. 

5907.  The  Mining  Association  and  Institute  of  Cornwall.  (Same 
as  5170,  in  Camborne.) 
Bichmond  (Surrey). 

5910.  Kew  Observatory,    [iii] 
Sonthport. 

5941.  Free  Public  Library.    (Called  also  Atkinson  Free  Library.) 
Shrewsbury. 

5944.  Free  Library. 
Woolhope. 

5980.  Woolhope  Naturalists'  Field  Club. 

IRELAND. 

Dublin. 

0018.  Board  of  Lunacy  Commissioners  for  Ireland. 

6032.  French  College. 

6034.  General  Register  Office. 

6036.  Historical  and  Archaeological  Association. 

6044.  "Irish  Law  Times." 

6045.  Irish  Medical  Association.    (Dissolved.) 
6048.  King  and  Queen's  College  of  Physicians,    [i] 
6050.  Lord  Mayor. 

6072.  Science  and  Art  Museum. 

SCOTIiAND. 

Aberdeen. 

6096.  Public  Library. 
Banfll 

6100.  Banflfshire  Field  Club. 
Dumbarton. 

6100a.  Free  Public  Library,    [ij 
Edinburgh. 

6116.  Challenger  Expedition  Office. 

6125.  Edinburgh  Watt  Institution  and  School  of  Arbti-   (Koy 
called  Heriot  Watt  College.)  ^'^'^"^^  ^^  ^OOg IC 
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Edinburgh — Continaod . 

6138.  Journal  of  Anatomy. 

6138c.  Journal  of  Jurisprudence  and  Scottish  Law  Magazine. 

6146.  Philosophical  Institute. 

6166.  Scottish  Meteorological  Office. 

6173.  University  Fleming.    (Defunct.) 
Qlasgow. 

6179.    Anderson's  College.    (Now  called  Glasgow  and  West  of 
Scotland  Technical  College.) 

6182.  Athenaeum. 

61S2d.  City  Chamberlain's  Office,    [i] 

6186.  Glasgow  Herald. 

6192.  Lord  Prevost,  Glasgow. 

6200  Scottish  Law  Review. 
Eirkcndbright. 

6204.  Museum  and  Natural  History  Society. 

WALES. 

Aberystwith. 

6216.  University  College. 
Bangor. 

6216a.  University  College. 
Cardiff. 

6216aa.  Free  Library  and  Museum. 

62166.  Naturalists'  Society. 

6216c.  University  of  South  Wales  and  Monmouthshire. 

GItEECE. 

Athens. 

6226.  Bureau  of  Statistics. 

6230.  Hellenikos  Didaskalikos  Syllogos. 

6230c.  Hygienic  Society. 

ICELAND. 

Beykjavik. 

6256.  Bokasafn  Alpingis.    (Librarian  of  the  Legislature  of  Ice- 
land.) 

ITALT. 

Aiezzo. 

6281.  Accademia  Petrarca.    (Correct  name:  R.  Accademia  Pe- 
trarca  di  Scienze,  Letiere  ed  Arti.) 
Bologna. 

6305.  Bcpertorium  Italianum  di  Bianconi.    (Defunct.) 

6306.  Revista  Chimica  di  Bologna. 
Caltagirone. 

6316a.  School  of  Agriculture. 
Camerino. 

6316c.  BuUettino  Numismatico  e  Sfragistico. 

Digitized  by  VjOOQ IC 
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Caserta. 

G318.  Agricaltaral  StatioD. 
Como. 

6322.  Collegio  Gallio. 
Fiienze. 

6339.  Istitnto  Topografico  Militare.    (Same  as  6337.) 

6340.  Italian  Asiatic  Society. 

6360.  Bevne  Internationale. 

6361.  R.  Gomitato  Geologico  d'  Italia.    (Same  as  6681,  in  Borne.) 

6365.  (Correct  name.)    Societili,  Ifcaliana  d'  Antropologia. 

6366.  Society  Malacologica  Italiana. 
Forli. 

6367.  Direzione  delP  "  Industriale  Italiano.''    (Discontinued.) 
Genova. 

6384.  R.  Scnola  Saperiore  di  Applicazione  di  Stndi  Gommerciali. 
Kesaiiia. 

6401.  *'La  ScienzaContemporanea.''    (Discontinued.) 
Kflana 

6410.  Agricultural  Station.    (A  dependence  of  6449.) 

6412.  Archivio  Italiano  per  le  Malattie  l^ervose,  etc. 

6418.  Consiglio  degli  Istituti  Ospitalieri.. 

6421.  Direzione  del  "Bollettino  Scientifico.''    (Discontinued.) 

6424.  Direzione  della '^Natura."    (Discontinued.) 

6426.  Giunta  Municipale  di  Milano. 

6428.  "  L'  Elettriciti." 

6456.  SocietiH  di  Freniatria. 

6481.  Societii  Meteorologica  Italiana.    (Dissolved.) 
Modica. 

6485.  Osservatorio  Meteorologico.    (Defunct.) 
MoncalierL 

6488.  Italian  Meteorological  Association. 
VapolL 

6514.  La  Psichiatria  e  la  Neuropatologia. 

6538.  Soci^t($  Helv^tique  de  Bienfaisance. 
Padora. 

6545.  "Gazzetta  Medica  Italiana.''    (Discontinued.) 
Palernio. 

6564.    1/  Archivio  per  lo  studio  delle  tradizioni  popolarL 

6574.  Societii  Siciliaua  per  la  Storia  Patria. 
Panna. 

6577.  (Correct  name.)    BuUettino  di  Paleontologia  Italiana. 

6580.  R.  Deputazione  di  Storia  Patria. 
PaTia. 

6590.  Bollettino  Scientifico. 

6598.  Archivio  Giuridico.  ^''''^''' ''  GoOglc 
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Roma. 

6625c.  Accademia  L'  Unione  Universale  di  Lettere,  Scienze  ed 
Arti. 

6626.  Agricaltural  Station. 

6626a.  Biblioteca  Gasanatense. 

6641.  Gorrispondenza  ScieDtifica  iu  Boma.     (DiscoDtinued.) 

6647.  Direzione  del  "Periodico  di  Numismatica  e  Sfragistica  per 
la  Storia  d'  Italia."    (Same  as  6316c,  iu  Gamerino.) 

6650.  Direzione  Generate  del  Debito  Pabblico. 

6650.®  Direzione  Stato  Givile  della  Gittii,  di  Roma. 

6672.  North  American  Gollege. 

6676.  Osservatorio  delP  University  Gampidoglio. 

6678.  R.  Istituto  Botanico. 

6682.  Real  Mineria. 

6686.  Royal  Patent  Office. 

6688(!.  Regia  University. 

6689.  Revista  di  Filologia  Romana.     (Discontinned.) 

6694.  Societii  Geologica  Italiana. 
San  Karino. 

6698(1.  Masenm  of  Antiquities. 
Sienna. 

6706.  Society  fra  i  Gultori  delle  Scienze  Mediche. 
Torino. 

6712.  Archives  Italiennes  de  Biologie. 

6722.  Musei  di  Zoologia  e  d  Anatomia  comparata  della  R.  Uni- 
versity di  Toriuo. 

6730.  R.  Museo  Geologico  di  Torino. 

6742.  Revista  di  Filosofia  Scientifica.    [i] 

67426.  Revista  di  Medicina  Legale. 

6748.  Society  di  Geografia  ed  Etnografia. 
Venezia. 

6769.  Biblioteca  Marciana.    (Same  as  6771.) 

6774.  Observatory  of  the  Parochial  Seminary. 

6778.  ^edazione  della  <'  Notarisia." 

NETHERLANDS. 

Amsterdam. 

6794.  De  Indische  Mercnr.    [i] 

6802.  Maandblad  voor  Telegraphic. 

6806.  Nederlandsche  Kolouiale.Vereeniging. 

6814.  Vereeniging  tot  Bervodering  der  Zoetwater-vischerij  in 
Kederland. 
Exaeten  {near  Boermond). 

6832.  "Stimmen  aus  Maria  Laach.'' 
*8  Oravenhage. 

6837.  Gommission  66od6sique  N6erlandaise.    (Now  in  Delft.) 

6853a.  Minister  of.  the  Golonies. 

6854.  Minister  of  Public  Instruction.      Digitized  by  v^OOg Ic 
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s'  OraTenhage— GoDtiuaed. 

6854a.  Minister  of  the  Waterstaat,  Commerce,  and  Industry. 

6856.  Soei6t6  de  Statistiqae  des  PaysBas. 
GroningeiL 

6858.  Genootschap  ter  Bevordering  der  Nataurkundige  Weten- 
schappen. 
Leiden. 

6883.  Haagsch  Genootschap  tot  Verdediging  van  de  Ghristelijke 
Godsdienst. 

6904.  Sixifeme  Congrfes  International  des  Orientalistes. 

6909.  Zoologisch  Station  der  Nederlandsche  Dierknndige  Yer- 

eeniging.    (Same  as  6889.) 
Maaftricht 

6910.  Mas^  Ubaghs. 
Hqmwegen. 

6918.  Nederlandsche  Botanische  Vereeniging. 
Eotterdam. 

6925.  Socidt^  N^erlandaise  de  Zoologie.    (Same  as  6889  in  Lei- 

den.) 
Schiedam. 

6926.  Natnarknndige  Vereeniging  "  Martinet  ^    (Dissolved.) 
ZwoUe. 

6942.  Maandblad  voor  den  fTederlandschen  Landbonwer. 
Wag^ningen. 

6950.  Universiteit. 

NORWAY. 

6956.  Laerde  Skoles  Bibliothek. 
6962.  Selskab  for  Yidenskabernes  Fremme. 
Chriitiania. 

6966.  ^^BiologiskeMeddelelser.'' 
6979a.  Departementet  for  Gorges  Fiskerier. 
6980.  De  Skandinaviske  Katnrforskeres  Selskab. 
7028.  fTatnrhistorisk  Forening. 

PORTUGAIi. 

tk^mbra. 

7078.  Botanic  (Jarden  of  the  University. 
7082.  Jonmal  des  Sciences  Math^matiqaes  et  Astronomiqaes. 
7084.  Sociedade  Broteriana. 
LiiUa. 

7096.  Boreaa  Central  de  Statistiqae. 

7099.  Gommissao  Central  Permanente  de  Geographia.    (Incor- 
porated with  7135,  August  12,  1880.) 
7103.  Direc9do  General  dos  Trabalhos  Geologicos  (a  section  of 
7101). 
.     7116.  Minister  of  Justice. 

7134.  Bevue  du  Portugal  et  de  ses  Colonies.        Digitized  by  C^OOg Ic 
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Oporto. 

7155/,  Keale  Bibliotheca  Publica  do  Porto. ' 

7156.  Sociedade  de  Geograpliia  Commercial  do  Porto,    [i] 

ROUMANIA. 

Bukarest. 

71G0.  Academia  Roumania. 

7160a.  Directianea  Biuroului  Geologicu. 

7160^.  Institutul  Meteorologic  al  llomauici. 

7161.  Soci6t6  Roamaino  d'Agriculture.    (Dissolved.) 

7164.  Topographic  Bureau. 
Oidatz. 

71G4(?.  Commission  Europ^enne  du  Danube. 

RUSSIA. 

Serpt. 

7168.  Arcbiv  fiir  die  Naturkuude  Livlauds,  Esthlands,  und  Kur- 
lauds. 
Elisavetgrad. 

711K).  Meteorological  Station. 
Eekingfors. 

7190c.  Astronomical  Observatory  of  the  Imperial  Alexander  Uni- 
versity. 

7194.  Finska  Fornminnesforeningen. 

7194a.  Finska  Forstforeningen.     [i] 

7200.  Folkupplysnings  siillskapet. 

7203.  (Correct  name.)    Finska  Vetcnskaps  Societetens  Metcoro- 
logiska  Central  Anstalt. 

7206.  Pedagogiska  Foreningen  i  Finland. 

7208.  Soci6t<)  Finno-Ougrienne. 
Eiflhener. 

7238.  8oc\6t6  d'Agriculture. 
Uoskva. 

7300.  Statistical  Bureau  of  the  City  of  Moscow. 
Odessa. 

7316.  Observatory. 
Favlofsk. 

7326.  Central  Astronomical  Observatory. 
Fetrowskoye  Rasumowskoye  (near  Moscoic). 

7328.  Land-  und  Forstwirthschaftliche  Akademie.    (Same  as  7297 
in  Moscow.) 
Polotsk. 

7328a.  Metrological  and  Magnetic  Station. 
Sankt-Peterburg. 

7348.  "Annuaire  du  Journal  des  Mines  de  Kussie.'' 

7350.  "Artillery  Journal.''    [ij 

7358.  Department  of  Telegraplis. 

7419e.  "  Journal  of  Legal  and  Clinical  Psychiatry  and  Nearopatb* 

OlOgy,"  Digitized  by  VjUU^LC 
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Sankt-Pcterburg— Continued. 

7420.  L-f:iectricit6  Russe. 

7424.  Messenger  of  Neurology  and  Forensic  Psycho- Pathology. 

7458.  Russian  Society  of  Fish  and  Fisheries. 

74G4.  Russian  Society  of  Booksellers  and  Publishers. 

7473fl.  '*  Household  and  School." 

7474.  Service  de  Sant6  de  I'Armce. 

7476.  Society  of  Psychiatry. 

7491.  Agronomical  Institute.     (Defunct.) 

7493.  Agricultural  Museum  of  the  Ministry  of  State  Domains 
(Defunct.) 
Vilna. 

75^io.  Astronomical  Observatory.     (Defunct.) 
Yladimir. 

7539.  Imperial  School  of  Marino  J urisprudenco.     (Defunct.) 

SPAVIN. 

Badajos. 

7543a.  El  Folk  Lore  B^tico  Extremeno. 

7514c.  Asociacion  de  Excursiones. 

754G.  Gazeta  M<5dica  Oatalana. 

7552.  Real  Academia  de  Ciencias  Naturalcs  y  Artes. 

Madrid. 

7570.  Agricultural  School. 

7570a.  Anales  de  la  Real  Academia  de  Medicina. 

7580.  Direccion  General  de  Aduanas. 

7580a.  El  Folk-Lore  Betico-Extremcno. 

7582.  Gazeta  del  Constructor  y  Revista  de  la  Aniuitectura  Na- 
cional  y  Extranjera.     fij 

7582a.  Government  of  Spain. 

7G05A*.  Re  vista  de  los  Progresos  de  las  Ciencias  Exactes,  Fisicas 
y  Naturales. 

7G0(».  Revista  de  Telegraphos. 

7G17.  Spanish  Minister  of  State. 
Zarag^a. 

7(hi2,  Universidad  Literaria  de  Zaragoza. 

SWEDEN. 

Stockholm. 

7643a.  "Acta  Mathematica," 

7654.  Il^drographic  Office. 

7(>58.  Kongliga  Kommercc  Kollegium. 

7662.  Kongliga  Tekniska  Ilogskohm. 

7661)/'.   Nationalekonomiska  Foreiring. 

7670.  Nautisk  Meteorologiska  Byrdn. 

H.  Mis.  170 10  ^  T 
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Stockholm — Continaed. 

7672.  Nordiska  Museet.     [  i  &  Etb.] 

7674.  Polytechnicum. 

7674a.  Royal  Museum  of  Natural  History. 

76746.  Royal  Patent  Office. 

7674e.  Skaiidiuaviske  Naturforskers  Forsamling. 

7684.  Technologisk  Institute. 
Vester&s. 

7698.  Vester&s  Hogre  AUmanna  Ltiroverk. 

SWITZERLAND. 

Aarau. 

7706.  Mittelschweizerische  Geographiscli -Commercielle  Gesell- 
schaft.    [i] 
Basel 

7716.  Physikalische  Anstalt  im  Bernoullianum. 
Bern. 

7721.  AUgemeine  Schweizerische  Gesellscbaft  fiir  die  Gesamm- 
ten  Naturwissenschaften.     [iii] 

7742.  Journal  T^ldgraphique  de  Berne. 

7761.  Soci6t6  des  Sciences  Naturelles.    (Same  as  7721.) 
Geneve. 

7811.  Soci<5t6  Suisse  de  Topographic  et  d'Arpentage.    |i]     (Cor- 

rect title.) 
Grand  Saint-Bernard. 

7812.  Hospice  du  Grand  St.-Bernard. 
Le  Locla 

7823a.  Soci6t<S  Neucbateloise  de  G6ographie.     fi] 
Lnzem. 

7828.  Schweizerische  Naturforechende  Gescllschaft. 
NenfchateL 

7828^/.  Commission  P6nitentiaire  Internationale. 

7834.  Soci^t6  Neuchateloise  de  G6ographie.    (Same  as  7823a.) 
Zurich. 

7858.  Antiqua.  Unterhaltunagblatt  fur  FreundederAlterthams 
kunde.  Herausgegeben  von  einem  Consortium  Schwei- 
zerischer  Alterthumsfreunde. 

7870.  Schweizerische  Geodatische  Commission. 

7876.  Statistical  Bureau. 

TURKEY. 

Constantinople. 

7898.  Bibliothfeque  G6n^rale  Ottomane. 

7912.  Minist^re  des  Affaires  I^trangeres. 

7912a.  Minist^re  de  ^Instruction  Publique. 
Sophia  {Bulgaria). 

7920.  Bulgarian  Government.  r^^^^I^ 

Digitized  by  VjOOQIC 


LIST    OF    FOREIGN   CORRESPONDENTS.  147 


MISCELIiANEOUS. 

I 

I  1290.  International  Congress  of  Ilygiene,  Vienna. 

I  1520.  International  Congress  of  Pharmacy,  Brussels. 

I  3140.  International  Congress  of  Geological  Sciences,  Berlin. 

'  5538.  International  Health  Exhibit,  London. 

;  6907.  International  Congress  of  Orientalists,  Leklen. 

I  7828^.  International  Penitentiary  Commission,  Keuchatel. 

I  7952.  International  Medical  Congress,  Berlin^  1890. 
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SYSTEMATIC  ARRANGEMENT  OF  THE  LIST  OF  FOREIGN  COR- 
RESPONDENTS. JULY,  1886. 


Prepared  by  George  n.  Boehmer. 


In  the  4^imual  Ecport  for  1885  a  "List  of  Foreign  Correspondents''  of 
the  Smithsonian  Institution  was  published,  and  a  supplement  to  it  is 
given  iu  the  present  report,  under  the  title  "Additions  and  Corrections 
to  the  List  of  Foreign  Correspondents,  corrected  to  July,  1886." 

The  paper  now  submitted  represents  a  systematic  arrangement  of 
the  two  lists,  under  the  following  classification : 
I.  Academies  of  Arts,  Letters,  Science,  etc. 

II.  Commissions,  Committees,  International  Conferences  and  Con 
gresses. 

III.  Governments  and  Government  Departments. 

IV.  Hospitals  and  Hospices. 

V.  Institutes  and  Institutions  of  Learning. 
VI.  Journals  and  Perioilicals. 
VII.  Laboratories. 
VIII.  Libraries. 
IX.  Museums. 
X.  Observatories. 
XI.  Societies. 
XI I.  Surveys. 

XIII.  Universities,  Colleges,  and  Schools. 

XIV.  Establishments  receiving  the  Smithsonian  Annual  Reports. 
XV.  Establishments  receiving  the  Smithsonian  Miscellaneous  Col- 
lections and  the  Annual  Reports. 

XVI.  Establishments  receiving  the  Smithsonian  Contributions  to 
Knowledge,  the  Miscellaneous  Collections,  and  the  Annual 
Reports. 

L— Academies. 
Agnicnlture. 

G353  6595 
Agriculture,  ManufEictures,  and  Commerce. 

2441. 

148 

Digitized  by  VjOOQ IC 


LIST    OP   FOREIGN   COKRESPONDENTS.  149 

ArchflBology. 

1447  6409  G519  GC21  6G25. 
Archseolo§^  and  Geology. 

7601. 
Arch8eolo§^,  Letters  and  Fine  Arts. 

6517. 
Architecture. 

2237. 
Arts  and  Sciences. 

749. 
Belles  Lettres. 

7551. 
Belles-Lettres,  History,  and  Antiquaries. 

7663. 
Ethnography. 

1921. 
Exact  Sciences. 

403  75a3. 
Fine  Arts. 

1449  254dd  2867  3293  6283  6317  6439  6615  6631  6725  6775  6809 
7091  7401  7625. 
General  Staff.     (See  Military.) 
Horticulture. 

2927. 
History. 

7603. 
Inscriptions  and  Belles-lettres. 

2549&. 
Legislature. 

2929. 
Medicine. 

275  5356  1491  2443  6379  6727. 
Kedicine,  Physical  and  Natural  Sciences. 

339. 
Meteorologic  Aerostation. 

2439. 
Moral  and  Political  Science. 

2549^  7599. 
Hatural  Sciences. 

535  6319  6623  6677. 
naturalists. 

6493. 
OrientaL 

1387. 
Physico- Medico  Statistics.  ^ 

6405.  ^  . 
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Physical  and  Mathematical  Sciences. 

6525. 
Plastic  Art. 

1303. 
Sciences. 

564  1041 1135  1299  1610  1859  1872  1975  1995  2057  2129  2143  2369 
2371  2417  2429  2549a  2549c  2767  2817  3295  4025  4153  4173 
4243  4611  4805  4931  5695  G067  6281  6291  6399  6403  6495  6497 
6623  6711  6797  6869  6881  7059  7073  7089  7160  7371  7597  7661 
7677  7687. 
Sciences  and  Belles-lettres. 

1821  6407. 
Science  and  Letters. 

6523  6557. 
Sciences,  Agriculture,  Arts,  and  Belles-lettres. 

1795  2961  6787. 
Sciences,  Arts,  Belles-lettres,  and  Geography. 

2273. 
Sciences,.  Inscriptions,  and  Belles-lettres. 

2931. 
Sciences,  Arts,  and  Female  Industries. 

7544. 
Sciences,  Arts,  Letters,  Agriculture,  and  Industry. 

2903. 
Sciences,  Letters,  and  Arts. 

1493  1809  1847  1909  1923  1999  2035  2063  2081  2145  2221  2277  2845 
6281  6371  6397  6473  6549  6611  663/5c  6755. 
Scientific  Research  and  Acclimation. 

19. 
Spanish  and  Portuguese. 

2937. 
Three  Noble  Arts. 

7567. 

II. — Commissions,  Committees,  International  Conferences  aki> 

Congresses. 
Agriculture. 

1217  2086  2181  2329  2390a  3329  3375  6321  6395  6470  7937. 
Americanists. 

7925  7935. 
Amortizement. 

7369. 
Anthropology. 

7949. 
Antiquities  or  Archseology. 

1845  1897  2027  2085  2849  2951  2981  2993  6637  7375  7949. 
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Archseology  and  Literature. 

2405. 
AichsBOgraphy. 

7349  7533. 
Artillery  and  Eng^eering. 

(5G39. 
Artniery  and  Torpedoes. 

6705. 
Artistic. 

7933. 
Arts  and  Historie  Monnments. 

1309  2909. 
Benevolent 

7939. 
Botany. 

7927  7941. 
Civil  Service. 

5433. 
Conga 

1497  7923. 
Commercial  Geography. 

7945. 
Crown-lands  and  Pnblic  Works 

28a. 
Danube. 

7164c. 
Exchange. 

385a  427  499  1511  2494  6698  6881  7357. 
Flemish. 

2107. 
Forestry. 

7937. 
Geodesy. 

1717  3311  5538a  6837  6973  7101  7870  7951. 
Geography. 

294  7099  7739  7929. 
Geology. 

3140  3313  4605  4977  6361  6681  7361  7931. 
Geological  Map. 

1515  25116793  7575  7727. 
Health. 

1290  5538  7963. 
Hirtory. 

1519  2179  6302  6355  6580. 
History  and  ArchsBology. 

2150  2427. 
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History  and  Arts. 

1823. 
Historical  Monuments  and  Antiquities. 

1851. 
Historical  Monuments  and  Documents. 

1929. 
Horticulture. 

7927  7941. 
Hydrometric. 

2227. 
Hygiene. 

1290. 
Industry. 

1G13. 
International  Law. 

1589. 
Lunacy. 

5441  6131. 
Medicine. 

2279  3961  7952. 
Meteorology. 

33  4736  1031  1930  2201  222!)  rMSa  705:^  7955. 
Meter. 

7957. 
National  Defense. 

3331. 
Natural  History. 

1193  6729. 
Orientalists. 

6904  7947. 
Pharmacy. 

1520. 
Penitentiary. 

7828(?. 
Polar. 

7959. 
Pomology. 

7961. 
Popular  Economy. 

3715. 
Prehistoric  Anthropology  and  Archaeology. 

7949. 
Public  Health. 

1615  1931  2183. 
Public  Works. 

1517. 
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Publication  of  Ancient  Laws. 

1518. 
Red  Cross. 

3123  6190. 
Sanitary.    (See  HeaUb.) 
School. 

3271. 
Scientific  Exploration  of  the  German  Sea. 

4507. 
Scientific  of  the  Navy. 

7441. 
Silk  Cnltore. 

7965. 
Solar  Physics. 

5439. 
Statistics. 

1222  J359  1513  3363  7513  7967. 
Teachers  of  the  Blind. 

2999. 
Technical  Committee  of  the  Navy. 

3275. 
Telegraphy. 

7969. 
Testing  of  Ordnance. 

3297. 
Trade. 

3669  5553. 
Transit  of  Venns. 

3139a. 
Trawling. 

5773. 
Weights  and  Measnres. 

2501  7355  7913. 

111.— Governments  and  Government  Departments. 

Governments. 

49  145  222a  258  295  417  435  477  501  555  006  615  614  661  663  678 
684  709  795  817  839  849  885  953  1275  1521 1731  3037  3009  3787 
3909  4129  4227  4453  4945  4959  4089  5349  6229  6J31  i*:^tM  68,15 
7347  7543  7729  7891  7921. 
Agricnltnre. 

139  153  207  611  711 1301  2605  4459. 
Agricnltnre,  Domains,  and  Forests. 

3347. 
Agricnltnre  and  Industry. 

1043.  ^    , 
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Apiculture,  Industry,  and  Commerce.  * 

6(>55. 
Agriculture,  Statistics,  and  Health. 

195. 
Artillery  and  Torpedoes. 

G705. 
Botanic  Gtoden. 

28  126  360a  364  698  763  837  871  945  1127  1528  2553  3303  4161 
4815  5291  6147  6529  6565  6581  6685  7078  7403. 
Chamber  of  Commerce. 

280  641  872  979  1146  1697  1927  2226  3795  4085  4295  4465  4609 
4737  4881  5072  5095  5574  6009. 
Chamber  of  Commerce  and  Board  of  Trade. 

979  1013  1111  1169  1227  1297. 
Chamber  of  Manufactures. 

872a. 
Children's  Eelief. 

806. 
Cliurch  and  Education. 

1341 1759  3943  5019  6981. 
Civil  Service. 

5433. 
Colonies. 

2617  5445  (yS53a  7097  7591. 
Commerce. 

1321 1729  2623  3669. 
Commerce  and  Agpiculture. 

717. 
Commerce  and  Trade. 

3345. 
Communicationa 

7431. 
Consuls. 

523  533  563  5167. 
Customs. 

519. 
Education. 

154  169  723. 
Engineer  Corps. 

537  2514  5213  7417  7475. 
Exchange  Commission. 

385a  427  499  1511  2494  6698  6881  7357. 
Finance. 

557  2607  3305  5007  6650  6657  7425. 
Finance  and  Commerce. 
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Finance  and  Public  Works. 

527. 
Fisheries. 

5475  5705  6043  6129  6163  6S33  6979a  7644. 
Foreign  ASurs.    (See  State.) 
Forests. 

836c  5009. 
Fortifications. 

1331  3331  5525. 
General  Agents  of  Oovemments. 

5359  5361  5363  6365  5367  5445  5744. 
General  Staff 

3309  3369  3377  3403  5265  7451. 
Geography. 

721^  2517  7019. 

1033  1317  2510  3313  3879  4605  4977  5491  6681  7103  7160a  7651. 
Health. 

164  1752  2850  3251  3890  3951  7474  7893. 
Home. 

3249  5515. 
Hydrography. 

489  1187  1769  2495  2516  3245  4441  5523  6393  736?  7654. 
Hydrometry. 

2674. 
India. 

5563. 
Interior. 

47  379  481  554  974  1343  1533  1757  2613  3259  3343  4448  5017  6233 
6661  6853  7019  7433  7589  7731. 
Interior,  Colonization,  Industry,  and  Commerce. 

297. 
Interior  and  Justice. 

3890c. 
Industry. 

3875. 
Jnstica 

147a  3265  3319  5013  7116. 
Justice  and  Public  Instruction. 

299. 
Justice,  Worship,  and  Education. 

4449. 
Light-Houses. 

6111. 
Longitudes. 

2499  2507. 
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Lunacy. 

5441  G018  6131. 
Marine  Court 

3255. 
Maritime  Customs. 
593  GOl  5427. 
Medicine. 

235  G38  G192  7423. 
Meteorology. 

177  247  335  407  471)  502  607  627  653  667  913  959  1307  1715  2493 
3337  3849  4305  4441  4811  5295  5601  6166  6697  7005  llGOb  7665 
7670  7871. 
Meteorology  and  Trigonometry  Survey. 

714. 
Keteorology  and  Weather. 

959. 
Mine^. 

227  726  801  875  900  3313  3355  3731  3817  4245  7367  7509  7655. 
Mint. 

899  3351  6682. 
Nautical  Almanac. 

2507  3374  3473  5621  7079. 
Navy. 

1333  1375  2516  2617  3243  3245  5393  6667  7097  l'M\:\  7423  7437. 
Patent. 

148  728  967  1392  1538  2623  3257  5485  66SG  7674/>. 
Post, 

341  968a  2619  3267  5647. 
Printing. 

957  1327  3261. 
Pulslic  Education. 

7429. 
Public  Instruction. 

117  374a  483  787  4833  6663  6854  7589  7912a. 
Public  Instruction  and  Fine  Arts, 

2615. 
Public  Works. 

301  585  726  1517  2621  3349  4469  6665. 
Public  Works,  Commerce,  and  Agriculture. 

441  6854a. 
Public  Works  and  Post-Offices. 

509. 
Practical  Art. 

5148a. 
Eailroads. 

1019  1397  3263  4057  7737  7824. 
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Becords. 

1741  3315  3357  3887  5011  7041. 
Registrar-General. 

825  967a  6034. 
Beyenae  and  Agriculture. 

655  699. 
Reyenue  and  Finance. 

636. 
Royal  Household. 

3963. 
Schools  (Inspector-General  of). 

841. 
State. 

248  256  381  443  531  570  725  1055  1339  1529  2609  3247  33;]9  3357 
3359  3889  3941  4447  4451  4823  5015  5557  5563  6669  7011  7117 
7483  7660  7669  7912. 
State  Domains. 

7427  7485. 
Stationery. 

5738a. 
Statistics.    ' 

51c  250^  283  411  412  473  497  549  553  601  SS6  1007  1359  1513  1751 
2497  3023  3273  3361  3665  3789  3877  3953  4073  4292  4423  4455 
4683  4761  4807  4947  5025  6226  6649  6811  6835  6911  7000  7096 
7181  7191  7300  74«1  7513  7675  7733  7876  7899. 
Statistics  and  Meteorology. 

247. 
Surgeon  General 

659  701. 
Sorveyor-GeneraL 

976a. 
Technical  Board  of  Education. 

784. 
Telegraphy. 

343  2619  7358. 
Topography. 

62  475  1774  2502b  3321  3369  3957  4457  4829  6841  69()7  7477  7725. 
Trade. 

5395  6553. 
rade  and  Commerce. 

5003. 
ranslation  of  Foreign  Scientific  Books. 

587. 
reasory. 

306  3269  3305  5591. 
^ar. 
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Water  Supply,  Oommerce,  and  Industry. 

6854a. 
Weights  and  Measures. 

388  943  2501  2920. 
Worship,  Education,  and  Medicine. 

3341. 
Worship  and  Instruction. 

1033a. 
Zoological  Garden. 

3721  6909. 
City  Oovemments. 

281  383  429  785  873  1417  1479  1481  1676  2637  3383  4630  5555  5571 
6923  6050  6182rf  6287  6426  6429  66o0c  7465  7829. 

IV.— Hospitals  and  Hospices. 

624  650  684a  773  1967  2749  3  33  3137  3201  3205  3241  3277  3279 
3281  3283  3285  3287  3395  3420  4181  5098  5577  5613  5699  5701 
5703  6437  6673  7043  7713  7812. 

v.— Institutes  or  Institutions. 
Acclimatization. 

3121. 
Actuaries. 

5527. 
Agriculture. 

3746  412  440  2111  2547  4615  7115  7491  7547. 
Anatomy. 

3241  4377  4405. 
Anthropology. 

5373. 
ArehflBology. 

1474  1621  5659  6651. 
AichflBology  and  Natural  History. 

5169. 
Architecture. 

5681. 
Art 

6125. 
Artillery. 

5981. 
Bankers. 

5528. 
Blind. 

1003  3301  3809  3937  4097  4117  4281  7419  7815. 
Botany. 

5052  6678. 
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Civil  Engineer. 

5531  60:57. 
Colonies. 

5671. 
Deaf  and  Dumb. 

4119  4685  4753  4755  4827  5237  6039  6071  6381  6859  7321  7411  7813 
7855. 
Deaf;  Dnmb,  and  Blind. 

93. 
Demented  Children. 

4276. 
Engineers. 

5123  6221  6845  7417. 
Engineers  and  Ship-builders. 

6191. 
Ethnography. 

2551. 
Fine  Arts. 

6151  6511. 
Forestry. 

7467. 
Geodesy. 

3311. 
Geognosy. 

4167. 
Geography. 

375  791  1021  1335  1527  4207. 
Geography  and  Statistics. 

7583. 
Geology. 

1033  1295  1317  3313  7739. 
Higher  Studies. 

6335. 
History. 

377  4723. 
History,  Geography,  and  Ethnography. 

439. 
Horology. 

5405. 
Hydrometrical  and  Hautical  Engineers 

5533. 
Industry. 

7113  7153. 
International  Law. 

1523. 
Iron  and  Steel 

5539.  Digitized  by  Google 
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Life -boat 

5G91. 
Iiiterature. 

331. 
Literature,  Science,  Commerce,  and  Industry. 

1G53. 
lunacy. 

5233  5857. 
Mathematico-Physics. 

3938. 
Mechanical  Engineers. 

5529. 
Mechanics. 

205  G31  8G3  8G7  908  3335. 
Medical  Chirurgy. 

3391. 
Meteorology.  . 

1715  3337  G931  7005. 
Meteorology  and  Terrestrial  Magnetism. 

1031  1307. 
Military  Cartography. 

1525. 
Mineralogy. 

3735  4183. 
Mining, 

5907  G201. 
Mining  Engineers. 

5219. 
Mining  and  Mechanical  Engineers. 

5837  5951. 
Mining,  Civil,  and  Mechanical  Engineers 

5123. 
Movement  Cure. 

5001. 
Natural,  Economical,  and  Technical  Sciences. 

G527. 
Natural  History. 

63Cc  5899. 
Natural  Science. 

233. 
Natural  Science  and  Mathematics. 

4725. 
Naval  Architects. 

5535. 
Ifavy. 

G383  7G23.  * 
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Oriental  Langn&ges. 

7483. 
Paleontology. 

4185. 
Pathological  Anatomy.    (See  Anatomy.) 
Pharmacy. 

4187. 
Philology,  Geology,  and  Ethnography. 

0847. 
Philosophy. 

927  G146. 
Pomology. 

4937. 

Physics. 

4193. 
Physiology. 

3823  4195  4373  4627. 
Physico-Pathology. 

6679. 
Science. 

136  144  165  193  260  262  360c  360c  910  917  929  935  937  941  963 
1163  2549  4594  5049  5255  528  3  5581  5683  5933  6993  6017  6207 
6209  6219  6653  7081  7621  7631  7785. 
Science,  Arts,  and  Letters. 

6777. 
Science  and  Letters. 

327  6441. 
Statistics. 

6811. 
Technology. 

3671  6383  6445  6487  6567  7409  7684. 
Topography. 

6841. 
United  Service. 

5697. 
Zoology. 

2187  4521. 
Zoological  Anatomy.    (See  Anatomy.) 
Zoological  Zootomy. 

4145  4203  5107. 

VI.— Journals  and  Periodicals. 
Aeronantics. 
2445. 
Agriculture. 

1409  2087  2341  2559  3467  3513  3593  3660  4421  5759  0309  6423 
6942  6947  7587.  Digitized  by  GoOqIc 
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Agriculture  and  Chemistry. 

3579. 
Agriculture  and  Forestry. 

4559. 
Agriculture,  Industry,  Literature  and  Art 

2973. 
Anatomy. 

5191  6158. 
Anatomy  and  Physiology. 

2562  5189. 
Anatomy,  Physiology  and  Medical  Sciences. 

4637. 
Anthropology. 

2643  2932  3764  4109. 
Anthropology  and  Ethnology. 

6323. 
Antiquarian. 

635  5375  7858. 
Anti-phyllozera. 

1133. 
ArchflBology. 

2647  3447  3573  3643  5240  5375  5377  5655. 
Architecture. 

2591  3641  5379  7582. 
Army. 

3505. 
Amy  and  Navy. . 

3567. 
Art    (See  Agriculture.) 

3453  4353. 
Art  and  Collections. 

3565. 
Art  and  Humismatics. 

113. 
Artillery. 

7350  7579. 
Artillery  and  Engineering. 

3449. 
Asiatic. 

2557. 
Astronomy.    (See  Mathematics.) 

2507  2582  3374  3473  3611  4495  4548  53S5  5545  5627  6075  7079. 
Astronomy  and  Meteorology. 

4547. 
Auriculist 

»603. 
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Bacteriology. 

4480. 
Bibliography. 

2636c  3553  7783. 
Biology. 

2466  4845  5545  6712  6966. 
Book  Trade. 

6397. 
Botany. 

2649  3483  3563  3571  4261  4439  4479  4653  4954  5396  5396a. 
Chemistry.     (See  Physics.) 

2491  3489  3491  4250  4582  4610o  4744  5419  5423  6306  6507  6561. 
Chemistry  and  Pharmacy. 

4633. 
Chimi^.     (See  CliDical  Ghirargie  aud  Medicine.) 
Civil  Engineers. 

2457  6645. 
Classical  Philology. 

4652. 
Clinical  Chimrgie. 

3455. 
Coal  and  Iron  Trade. 

5749  5764. 
ColoniaL     (See  Sbippiug.) 

2652  5750  6808  7134. 
Commerce. 

2516  3531  5342  5438  6801. 
Commnnications. 

355. 
Conchology. 

2561  5299. 
Consular. 

3511. 
Crystallography  and  Mines. 

4671. 
Dehats. 

2566. 
DentaL  « 

2467  4645. 
Diplomatic 

5449  5767. 
Drapers.    (See  Warehouse.) 
Economist 

5749. 
Education. 

185. 
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Bfiotncity. 

25S2rt  2587  2590  2660a  5753  6428. 
Electricity  and  Telegraph. 

'453r>  4334  5751. 
Engineer.     (See  Artillery.) 

575ri  5757. 
EngravingSH 

<}017. 
Entomology. 

109  1436  2577  3477  3497^  3503  3645  4968  5465  5467  6907   7647 
J  7.S45. 

Ethnography. 

2G51. 
Ethnology.     (See  Anthropology.) 
Exact  Science. 

7605/i. 

Exploration. 

2583  G509. 
Eish. 

1723  1786  3529  4971  5473  5477. 

Folk  Lore.     (See  Philology.) 

21t  7'j43a  7580a. 
Forestry,     (See  Agriculture.) 

3537. 

Fruit  and  Horticulture. 
1115, 

Geography.     (See  Intematioual  Geography.) 

:i4K,5  2542  2653  3471  3547  3773  4306a  4477  4573  4641  4841  5074 
5214  5543  7160a  7787. 

Geology*     (See  History  and  Mineralogy.) 
2459  5131  6493  5545. 

Oynscology.    (See  Obstetrics.) 

3451. 
Herald. 

3495  3633. 
HiBtory.     (See  Science.) 

35S1  3973  4639. 
History  and  ArcheBOlog^. 

2331  3595. 
History  and  Geology. 

Horticnlture.    (See  Fruit.) 

1205  1403  25926  2657  5761. 
Eospitalp 

254  It  ^  T 
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Hedicine. 

1  286  414  433  460  490  569  647  783  1413  1495  1734  1756  1935  2343 
2463  2465  2538c  2545  2601  2639  2666  2935  3443  3485  3517  3585 
3631  4019  4610  4631  5397a  5409  5595  5596  5599  6647c  5765 
5766a  6047  6189  6545  6957  7057  7421  7441  7487  7519  7516 
7570a  7649  7671  7901. 
Medicine  and  Chimrgy. 

250  342  386a  2545. 
Medicine,  ClinicaL 
3647  4647. 
Medicine,  Criminal. 

2452  3631  4872  67426  7419c. 
Medicine,  Pharmacy. 

9. 
Medicine,  Pharmacy  and  Industry. 

323a. 
Medicine  and  Psychology. 

2452c. 
Medicine  and  Snrgery. 

2569  6121. 
Mental  Science. 

5397a  55426. 
Mercantile.    (See  Shipping.) 
Metallurgy.     (See  Mines.) 
Meteorology.    (See  also  Astronomy.) 

5600  5711. 
Micrography. 

2572. 
Microscopy  and  Natural  Science. 

5132  5135  5648. 
Microscopy  and  Inspection  of  Meat 

3651. 
Military  Medicine. 

3519. 
MilUng. 

5766. 
Mineralogy. 

5605. 
Mineralogy,  Geology  and  Paleeontology. 

4369. 
Mines. 

2453  5609  5611  7348. 

Mines,  Metallurgy  and  Puhlic  Works. 

1623. 
Mines  and  Smelting. 

1167 1384  3637  4643.  ^  t 
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MisceUaneous. 

114  270a  273  460  467c  747  761  910a  972  1131 1398  1399  1401 1734 
1839  2447  2487  2543  2685  2586  2592  2603  2645  2650  2660  3061 
3481a  3482  3523  3543  3557  3613  3625  4841 5031  5148  5198  5322 
5322a  5471  5511 5576  5706  5738  5746  5762  5771  5782  5818  6177 
6186  6360  6513  6558  6794  7459  7473a  7677. 
Mycology. 

2936. 
Vational  Sconomy. 

1761. 
Vatoralists. 

95  2639  2596  3609  5060  5147  6175  6213  6563. 
Vatnralifts  and  Geology. 

116. 
Hatnraliits  and  History. 

1411 1645  1765  2593  3457  3609  3627  3763  5371  6303  7168. 
Hatnralists  and  Medical  Science. 

6927. 
Hatoral  Sciences.     (See  also  Mathematics  and  Microscopy.) 

2346  2461 2589  3559  3607  3612  3639  4086<^  4263  4267  4540  4649  4655 
5619  6719  6865  6963  7027  7037. 
HavaL     (See  also  Army  and  Navy.) 

1770  3605  3611 3972  4914  5621  7079. 
Haval  Medicine. 

2465. 
Herve  diseases. 

3461  4644  6412. 
Memology. 

2465^  7419e  7424. 
Miunismatio. 

1407  3481 3653  6316c  6647. 
Obstetrics  and  Gynecology. 

2632c  3451. 
Oi&ciaL 

521 1481 3493  3533  4205  7041. 
Opthamology. 

3649. 
Oriental 

2679. 
Ornithology. 

1094c  3589  5763. 
Palaeontology.     (See  also  Mineralogy.) 

4487  5026&. 
Parliament 

6256, 
Pathology. 

'^^^  Digitized  by  Google 
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FiLthology  and  Anatomy. 

3459. 
FEi4:ent 

3557  3621. 
Pedagogy. 

3497  3525  3615  3617  3619  4513. 
Phaimacology  and  Practical  Medicine. 

2563. 
Pharmacy.    (See  also  Anatomy,  Medicine.) 

468  2641  4259  4419  5638  7149. 
Philology. 

2661  2667  3463  3555  3577  4189  4191  4265  5177  6965. 
Philology  and  Folk  Lore. 

759. 
Philology  and  Pedagogy. 

17714663. 
Philosophy. 

2668  5575  5642  6721  6742  7883. 
Photography. 

1405  6407. 
Phyucs.    (See  also  Mathematics.) 

2573  3539. 
Physics  and  Chemistry. 

2455  3635  4582  4665. 
Physics  and  Natural  Sciences. 

7777. 
Physicians. 

3569. 
Physiology. 

3583  3623  3745  4637. 
Political  and  Literary. 

2669. 
Polytechnical. 

3509  5029. 
Ponltry. 

3541. 
Prevention  of  Cruelty  to  Animals. 

3527. 
Primitive  and  Natural  History  of  Man.     (See  Anthropolojry.) 
Psychiatry. 

1297c  3658  7419f. 
Psychiatric  and  Criminal  Psychiatric  Medicine. 

3445. 
Fsychiatrie  and  Neuropotology. 

6514. 


Digitized  by 


Google 


LIST  OF  FOREIGN  CORRESPONDENTS.  169 

Psychology  and  Hervous  Diseases.    (See  Medicine.) 

3461. 
Psyoho-pathology.    (See  Neurology.) 
Public  Instniction. 

121  26G7. 
Public  Hygiene. 

4445. 
Public  Welfiure. 

3439. 
Public  Works.    (See  Mines;  Bailroads.) 
Publishers. 

185  633  2483  3783  4207  4343  4587  4601  5351  5775  5783  6427  7681. 
Railroad. 

3441. 
Bailroad  and  Public  Works. 

2565. 
Sanitary. 

5705ft. 
Science. 

116  305  567  907  1499  1895  2178  2509  2515  2555  2575  2581  2589 
2595  2624  2671  3627  4263  4296  5027  5355  5387  5443  5444  5461 
5481 5489  5503  5507  5545  5547  5549  5619  5707ft  5707c  5769  6345 
6401  6421  6424  6590  6601 6641  6719  6865  6885  7027  7545. 
Scientific  Botany.    (See  Botany.) 
Scientific  Geography.    (See  Geography.) 
Science  and  Industry. 

591. 
Science  and  Literature.  . 

2581. 
Science,  Literature  and  History. 

167. 
Science  and  Zoology.    (See  Zoology.) 
Shipping  and  Colonial 

2665. 
Shipping  and  Mercantile. 

3972  5447. 
Skin  Diseases.    (See  Syphilis.) 
Smelting.    (See  Mining.) 
Statistics. 

250a  1410  3629. 
Sten<^raphy. 

3487  3501  3599. 
Syphilis  and  Skin  Diseases. 

3469. 
Technology. 

1219  5545. 

Digitized  by  VjOOQ IC 


170  LIST  OP  FOREIGN  CORRESPONDENTS. 

Telegraphy. 

'Mih  7606  7742. 
Theology. 

2811  .1453  6832  7055. 
Theosophy. 

09  K 
Therapeutics. 

2783A. 
Tocology- 

240GA. 
VegetariaE. 

3475. 
Veterinary, 

1773  :MG5. 
Warehouse  and  Drapers. 

5781. 
Zoology. 

400  1782  4081  4199  4430  4673  5787  5791. 

VII. — Laboratories. 
Agricultural  Stations. 

1176  1J390  2418  2032  3014a  4940  4944  6318  6410  6626. 
Anthropological. 

2931  e. 
Chemical 

15^  5OS0. 
Chemical  and  Ohemico-Agricnltnral  and  Physical. 

7  1711  4163  4179  5053  6475  6575  6761  6935  6989. 
Chemico  Physical. 

11 ,11^, 
Morphological 

5190. 
Physical. 

4306, 

VIII. — Libraries 
Commerc& 

Imperial  Lihraries.    (Sec  I^ational  Libraries.) 
Legislative  Libraries.     (See  Parliamentary  Libraries.) 
Medicine. 

2337  4279. 
Hatiojial  Lihraries  (including  Imperial  and  Royal  Libraries.) 

51  65  279  371  423  471  503  545  1083  1275  1503  1719  2477  3055  3069 
3.SS1  3909  3945  4209  4347  4463  4489  4759  4819  4975  4989  5021 
5077  5349  5559  5561  6051  6231  6>49  6269  6327  6331  6415  6501 
65.19  6579  6629  6713  6771  6843  7021  7095  7347  7389  7543  7573 
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Parliamentary. 

145  159  173  197  203  219  229  821  84,3  851  895  966  1501  2502  3165* 
3289  3317  4489  5559  5561  6851  7051. 

Public. 

3  43  71  75  89  162  181  2l5  228  333  337  367  373  415  425  525  560  677 
693  775  789  844  859  861  897  924  967  969  1119  1153  1173  1185 
1218  1243  1453  1473  1475  1477  1483  1581  1585  1587  1605  1607 
1643  1657  1667  1675  1677  1680  1681  1685  1689  1695  1705  1791 
1811 1925  1991  2095  2^7  2373  2473  2479  2481  2827  2847  3009 
3777  3807  4047  4279  4283  4307  4571  4675  4715  4767  4777  4973 
6117  6119  5123d  5139  5149  5157  5159  517 1  5175  5231  5241 5265a 
6303  5309  5325  5345A;  5483  6485  5504  55:;6  5551  5553  5555  5557 
6559  6563  5564  6665  5781&  5799  5811  5831  5849  5859  5867  5879 
6887  5895  5901  5905  5909  6921  5941  5943  5944  5949  5991 6023 
6077  6096  6100&  6105  6193  6216aa  6217  6225  6263  6265  6275 
6279  6325  6329  6503  6543  6626a  6627  6751  6769  6783  6789  6813 
6825  6831  6873  6917  6923  6955  6956  7061  7063  VOOO  7075  7087 
7165  7241  7251  7277  7309  7333  7351  7507  7511  7537  7543  7697 
7781  7783  7817  7879  7898  7911. 

BoyaL  (See  National  Libraries.) 

SchooL 

5808fc  58146. 

Staff 

52. 

Uniyersity  Libraries.    (See  Universities.) 

IX.— Museums. 

Unclaaaified,  or  General. 

39  65  90  248c  259  285  323c  369  361  385  445  485  570  619  649  683 
707  775  781  865  887  891  897  919  923  931  949  987  999  1039 
1125  1156  1176 1199  1245  1345  1836  1873  2629  2884  3353  3727 
3785  3872  3891  4201  4299  5171  5187  5203  5253  5313  5323  5325 
6346  6411  5849  5859  5887  5905  5921  5927  5949  5961  5971  6105 
6123  6204  6216aa  6225  6297  6515  6867  6910  6953  7077  7119 
7121  7253  7279  7337  7445  7447  7672  7789. 
Anatomy. 

5191  5613  6295  6993. 
Anthropology. 

1046  3959  6341. 
Antiquities. 

1536  1747  3837  4517  4445  4801  4873  66986^  6897  GIHID  7071  7443 
7537. 
ArchsBology. 

6193  6435  7693. 
Art 

1351  3109  3327  3435  3926  5325  5737  5859  ^^^  Ji^^iM^OOQle 
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Botany, 

Sd5  4821  5292  6235  6901  6995. 
Colony. 

7121. 
Commerea 

1 055. 
Economy. 

;^l)59  7473. 
Education. 

7L*7. 
Etlmography. 

1708  2625  2626  6671  6893  6997  7253  7672. 
EtMology. 

4589  6997  7637. 
Ettinolo|:y  and  Oeogpraphy. 

Ki53. 
Geology. 

1337  4168  5615  6299  6730.. 
History. 

23SI  3233  3935  4873  4981. 
InduBtry. 

i:J51  1509  1538  1655  3109  3327  3435  4871  6731. 
Medicine. 

2631. 
Mijieralogj. 

17S1  6723  3401  3735  3938  4409. 
Mineralogy  and  Geology. 

0S6, 
Mining^  Engineers. 

7479. 
Katxiral  History. 

708  708c  823  1121 1259  1337  1537  1653  1937  2005  2097  2151  2189 
2233  2283  2627  2819  3775  3938  4301  4979  5067  5413  5873  6239 
6271  6375  6431  6433  6587  6733  7155  7674a. 
IfaiaUmatic. 

G237  6987. 
Oriental 

i:i89. 
Paleontology. 

1:337. 
Pedagogy. 

2^36  3196. 
Philology 

1(K>5  4674. 
Fhyfiical  and  Natural  History. 

6537. 
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Physical  Geography. 

7353. 
Phyiical  Astronomy. 

1353. 
Prehistoric 

1939  3939  6671. 
Science  and  Art.    ^See  Art.) 
Technology,  Industry  and  Sanitary. 

810. 
Zoology.    (See  also  Anthropology  and  Ethnology.) 

1373  1873  3723  3959  4143  4201  5191  5415  6541  6735  7001  7071 
7791. 
Zoology  and  Comparatiye  Anatomy. 

6722. 

X.— Observatories. 

Astronomy. 

11  35  57  213  261  405  447  463  487  505  507  529  623  665  689  705  729 
797  813  835  889  951  955  1019  1107  1139  1145  1161  1209  1361 
.  1539  1775  1941  1993  2235  2285  2393  2633  2933  3365  3753  3757 
3805  3831  3869  3991  4175  4211  4309  4563  4689  4746  4825  4857 
4985  5091  5137  5179  5245  5267  5271  5273  5285  5293  5317  5885 
5889  5890  5915  5969  5989  6007  6053  6073  6087  6091  6109  6153 
6197  6203  6241  6301  6347  6349  6377  6447  6471  6489  6531  6547 
.6569  6583  6602  6675  6676  6701  6737  6899  6933  6959  6985  7123 
7125  7127  7173  7190c  7221  7237  7239  7287  7307  7326  7329  7453 
7455  7517  7535  7595  7623  7643  7673  7693  7763  7793  7831  7877 
7889. 
Astronomy  and  Meteorology. 

332  1267  6227. 
Astro-physical. 

1179  1363  2321 4911. 
Magnetic 

175. 
Magnetic  and  Meteorology. 

73  87  347  597  755  853  6597  7083  7203  7327  7328(i  7495  7505. 
Meteorology. 

25  69  70  253  269  270  303  325  349  581  603  665  689  724  769  819 
959  1031  1257  1879  2217  2393  2635  2791  2795  281 1  2833  2897 
2899  4736  4857  5910  6089  6203  6533  6763  7129  7167  7179  7187 
7190  7203  7247  7307  7549  7555  7557  7619  7627  7694  7907. 
Vayal  (Nautical). 

447  1188  4305  7127  7239  7623. 
Physical 

349  3427  6591  7479  7716, 
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Selenographic. 

7705. 
Unclassified. 

m  128  158  582(1  1248 1G20  2408  2952  2982  5268  5794  7316. 

XI.— Societies. 
Aborigmes  FrotectioiL 

5353, 
Acclimatation.    (See  also  Agriculture,  Naturalists,  Zoology.) 

SL  .S15  921  967/t  2677  3073  3121  3191  6571  7289. 
^ronautic, 

24:B  2445  2725  3195  5357. 
AMcan. 

1277  1497  3071  3159  6505. 
Against  Abuse  of  Tobacco. 

Agriculture,  (See  also  Chemical,  Agriculture,  Horticulture,  Industry, 
tiiid  Science.) 
13  ii7  334  395  779  983  1079  1101  1117  1151 1171  1177  1241  1255 
1355  1551  1743  1943  1987  1997  2049  2069  2111  2173  2181  2209 
U287  2307  2349  2383  2421  2679  2761  2887  2939  2967  3033  3039 
:i047  3185  3376a  3379  373337993819  384138453865  4215  4217 
1249  4349  4365  4399  4483  4515  4555  4613  4705  4763  4831  4851 
4905  4913  4961  5057  5124  5289  5657  6003  6057  6135  6309  6321 
f;453  6457  6757  7238  7267  7527  7819. 

AgricTilttire  and  Arts. 

Agiicalture  and  Botany. 

15II7  1703. 
Agncnltnre  and  Commerce. 

2U01I, 
Agriculture  and  Forestry. 

Agriculture  and  Geography. 

mvj. 
Agriculture  and  Horticulture. 

637  1469  1693  2131  2275  2276  6913  7881. 
Agriculture,  Archaeology,  and  Natural  History. 

281 »:  I 
Agriculture,  Commerce,  and  Industry. 

2na4951  6553. 
Agriculture,  Horticulture,  and  Acclimation. 

2400. 
Agriculture,  Industry,  and  Arts. 

2003  3317.  ^  T 
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Agricnltare,  Industry,  Science,  Arts,  and  Belles-lettres. 

2879. 
Agxienltnre,  Hatnral  History,  and  Oeography. 

1001. 
Ag^coltore,  Hatoral  History,  and  Usefol  Arts. 

2239. 
Agriculture,  Science,  and  Artik 

1793  1831  1977  2099  2165  2199  2207  2787  2805  2971  2995  4983. 
Agriculture,  Science,  Arts,  and  Belles-Lettres. 

1889  1979  2121  2431  2797  2835  2953  2961. 
Agriculture,  Science,  Arts,  and  Commerce. 

1833  2029  2175. 
Agriculture,  Science,  and  Literature. 

2793. 
Alpine. 

1240  1249  1251  1382  3143  3815  3919  4597  6979  7749. 
Americans. 

2681. 
Anatomo-Pathology. 

1541. 
Anatomy. 

2683. 
Anthropology.    (See  also  ^N'atural  Science.) 

357  1285  1543  224i  2685  4157  4277  4693  4880d  4991  5319  7609. 
Anthropology  and  Oeography. 

7683. 
Anthropology,  Ethnology,  and  Comparative  Psychology. 

6365. 
Anthropology,  Ethnology,  and  Primitiye  History. 

3091  3767  4835  4991. 
Antiquarian.    (See  also  German  Language,  History,  Natural  History, 
and  Namismatics.) 

977  1749  1813  1989  2011  2324  2759  2799  2901  3981  5173  5713  5827 
7031  7635  7663  7691  7857  7860. 
Apothecaries. 

1279  1783  3043  3083  4235  4403  4927  4941  5715  7869. 
Aquarium. 

3085  5745  5939. 
Arboriculture.    (See  Pomology.) 

Arduaology.  (See  also  Agriculture,  Architecture,  Arts,  Horticulture, 
Languages,  Naturalists'  Field  Club,  Natural  Sciences,  Pale- 
ontology, Science.) 

21  981  1283  1447  1586  1621  1659  1673  1679  1683  1699  ISTl  1ST5 
1945  2014  2043  2072  2076  2325  2347  2381  2397  2813  l-Sla  li820 
2915  2919  2941  2955  2957  3079  3755  4093  4391  4397  irjlir*  45ll> 
4757  4793  5041  5315  5399  5573  5659  5717  5725  5741  57(>7  58U 
6013  0041  6167  6181  0243  0259  7015  7139  7t947^8\^:|yjjgB3. 
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Archseology  and  Natural  History. 

6169  5235  5945  5953  5963  6099. 
Archseology  and  Numismatic. 

2721. 
Archseology  and  Statistical 

2969. 
Arcbseology  and  Topography. 

5279 
ArcIiflBOlogy,  History,  and  Literature.    (See  also  History.) 

1707  1805  1893  1983  1985  2261. 
ArchsBology,  History,  and  Science. 

2921. 
ArchsBOlogy,  History,  Science,  and  Arts. 

2047. 
ArcliflBOlogy,  Literature,  Science,  and  Arts. 

1877  1915  1985  2311  2315. 
ArchsBology,  Science,  and  Arts. 

1899. 
ArchsBology,  Science,  and  Literature. 

2977. 
ArcMtects.     (See  Engineers,  Naval  Architects.) 
Architecture. 

2191  2237  2411  2695  3081  4567  5379  5681.6803  7611. 
Architecture  and  Archseology. 

5121  5133  5215  5321  5919  7137. 
Architecture  and  History. 

5875. 
Art  and  ArchsBology. 

5065. 
Art  and  Industry. 

4537. 
Arts.    (See  Agricaltare,  Anthropology,  Industry,  Letters,  Literature, 

Moral  Science,  Natural  Science,  Science,  Statistics.) 
Arts  and  Sciences. 

79  749  991  1609  1891  2025  2061  2139  2997  5049  6875  6937. 
Arts,  Manufactures,  and  Commerce. 

5721  6461. 
Artista 

3107. 
Asiatic. 

599  629  639  669  713  777  2687  5661  6340. 
Astronomy. 

2689  4583  5335  5663. 
Ballad. 

5745a. 
Bee  Culture.  ^  ^ 

1914  3017.  Digitized  by  LjOOgle 
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Bee  Caltnre  and  Entomology. 

2G93. 
Belles-Lettres.    (Sec  Agriculture,  Sciences,  and  Belles-Lettres.) 
Benevolence. 

1421  4493  4197  4700  6538  7471  7553. 
BibliophiliBt. 

1GC3  1951  2401  2853. 
BLbliography. 

1949. 
Biology. 

2689  5898  6029. 
Blind. 

1435  2999  3301  3809  4097  4117  4511  4557  7023  7419  7815. 
Booksellers. 

3677  4585  4091  7464  7681. 
Botany.    (See  also  Agriculture,  Horticulture,  Zoology.) 

105  223  1567  1711  1855  2243  2691  3111  3145  3758  4291  4575  4727 
4798  4929  4953  5665  6113  6455  6815  6887  6918. 
Botany  and  Zoology. 

1371  3870  3927. 
Brick  and  Lime. 

3719. 
Charts. 

7865. 
Chemical  Ag^cnlture. 

5997  6575  6761. 

Chemical  Industry. 

5Sl7b. 
Chemicals  and  Droga 

6979. 
Chemico-Physics. 

1289. 
Chemistry. 

1189  2703  3147  5337  5421  6021  7463. 
Chirorgy.     (See  also  Natur.il  Science,  Mediciue.) 

2705  3153  3217. 
Choral,  Dramatic  and  Literature. 

1459. 
Civil  Engineers.     (See  also  Mineralogy.) 

llGb  2741  5531  6037. 
Civil  and  Mechanical  Engineers. 

5429. 
Climatology,  Physical  and  Natural  Sciences. 

15. 
Colonisation. 

3183  3995  4051  5368  5671 6806, 
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Commerce.    (See  also  Agriculture,  Arts,  Industry,  luternal  Commerce, 
Literature.) 

2451  317D  6369  5405  5519. 
Commerce  and  ManuSEustores. 

2861. 
Commerce  and  Trade. 

4885. 
Commercial  Oeography. 

1955  2155  2402  2733  3127  5048. 
Comparative  Oeography. 

7156. 
Comparative  Psychology.    (See  also  Authropology.) 
Competition. 

1787  1905  1911  1979  2023  2066  2117  2149  2210  2213  2329  2365  2843 
2861  2873. 
Conchology. 

5297. 
Conversation.    (See  Lectures.) 
Cremation. 

3695. 
Criminal  Psychiatry.    (See  Psjcliisitry.) 
Criticism.    (See  Science.) 
Cruelty  to  Animals.    (See  Protection.) 
Crystallogy. 

5446. 
Deaf  and  Dumb. 

2697  4017  4119  4685  4753  4755  4827  5237  6039  6071  6381  6921  7321 
7411. 
Debate.    (See  Literature.)  ^ 

Dentistry. 

3103  4591. 
Drags.    (See  Chemicals.) 
Economico-Patriotic 

4401. 
Economy.    (See  also  Political,  Popular,  Natural  Sciences.) 

256a  351  508  573  771  1445  3993  7177  7217  7313  7415  7503  7559 
7629  7747. 
Education.    (See  also  Social  Education.) 

345  72U  2247  2784  3089  3221  4699  6230  7157. 
Electricians. 

877  1444  1557. 
Electrotechnics. 

3197. 
Engineers.    (See  also  Telegraph  and  Railroad  Engineera*) 

263  426  1611  3685  5339  5729. 
Engineers  and  Architects. 
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Engineering  and  Manufitctnnng. 

6747. 
Entomology.    (See  also  Bee  Culture.) 

Ill  391  1293  1559  2711  3087  3149  3175  3199  3839  3920  4967  5463 
5651  6881  6363  6891  7461  7645  7751. 
Ethnography. 

1921  2713. 
Ethnology.    (See  Natural  History,  Natural  Science,  Geography,  and 

Anthropology.) 
Epidemiology. 

5469. 
Exotie  Plants,  Domestication  of.    (See  Acclimatation.) 
Exploration. 

4599  5635  7323. 
Field  Club.    (See  Naturalists.) 
Fine  Arts. 

1467  1913  2013  2065  2399  6151. 
Fine  Aits  and  Literature. 

1599  7525. 
Fish. 

1137  1725  3177  4425  4551  4939  5103  5793  6043  6129  6163  6961  7049. 
Kshing. 

112a  738  1384c  3870c  4796  5500  6814  6952  7458. 
Flax. 

3161  5999. 
Fkra  and  Horticnlture. 

6073. 
Folk  Lore. 

29  5479  7013  7543a  7580a. 
Forestry.    (See  also  History,  Agriculture.) 

3001  7194a  7467  7699. 
Forges  and  Dock-yards. 

2925  7655. 
Free  Trade. 

3203  3709  4315. 
Geography.    (See  also  Agriculture,  Anthropology,  Commercial  Geogra- 
phy, History,  Science,  Statistics.) 

23  61  85  155  375  451  453  547  613  715  765  791  793  818  881 1037  1057 
1097  1315  1335  1423  1457  1545  1727  1981  2101  2119  2195  2219 
2255  2291  2351  2355  2385  2731  2837  2805  2943  2959  3213  3793 
3899  3977  4075  4219  4273  4289  4203  4335  4407  4437  4695  4707 
4785  4799  5071  5673  5808  6065  6165  6337  6693  6791  7135  7159 
7163  7213  7325  7395  7501  7531  7615  7735  7801  7823a. 
Qeography  and  Ethnology. 

6748. 
Geography  and  Natural  Sciences.  r^^^^^T^ 
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Geography  and  Statistics. 

317  611  4075. 
Oeology.  (See  also  Mineralogy.) 

455  617  721  j  882  883  1009  1094 1317  1625  2157  2197  2735  3151 3897 
5327  5341  5495  5499  5801  5847  5897  6119  6185  6459  6694  7361 
7653. 
Geology  and  Science. 

5239. 
German  Langiiages  and  Antiquities. 

3097  3105. 
GynflBcology.  (See  also  Obstetrics.) 

4287. 
Greek  Studies. 

2471. 
Hellenic  Studies. 

5725. 
Heraldry. 

3227. 
History.  (See  also  Anthropology,  Architects,  Literature,  Natnral  Sci- 
ence.) 
17  133  231  1073  1109  1147  1223  1709  1733  1785  1799  1823  1857  1947 
2073  2179  2717  2737  2739  2801  2857  2911  2957  3013  3029  3031 
3045  3057  3063  3221  3687  3697  3725  3728  3730  3759  3701  3797 
3835  3861  3871  3893  3907  3931  3985  4005  4041  4105  4121  4139 
4233  4241  4275  4313  4337  4345  4379  4395  4501  4503  4541  4542 
4505  4577  4697  4711  4751  4773  4787  4791  4803  4877  4880  4889 
4903  4925  4963  4981  5075  5097  5329  5513  5675  6041  6117  G469 
6929  6945  6975  7397  7775  7821  7825. 
History  and  Antiquities. 

3903  4003. 
History  and  Archseology. 

1555  1805  1835  2031  2041  2051  2141  2167  2177  2203  23312433  27S0 
2807  2871  2891  2957  3011  3015  4031  4071  4221  4269  43!»3  4429 
4431  4569  4703  4717  4739  4779  4859  4949  4965  5079  5083  (>03G 
6081  7015  7263  7711  7799. 
History  and  Fine  Arts. 

1907. 
History  and  Natural  History. 

3905. 
History  and  Science. 

2889. 
History  and  Statistics. 

4083. 
History  and  Topography. 
3979. 
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Sstory,  AntiqTiities,  and  Geography. 

4101. 
History,  Antiquities,  and  Philology. 

6879. 
ffistory.  Geography. 

377. 
History,  Geography,  and  Ethnography. 

439. 
Historic  Philology. 

7305  7379. 
Horology. 

5105  5785  6103  6137. 
Horticulture.     (See  also  Agricultnro,  Pomology,  Science.) 

1077  1113  1261  1509  1610  1837  1957  2007  2055  2071  2075  2091  2125 
2169  2257  2278  2313  2307  2435  2699  2855  2885  2905  2917  2987 
3209  3237  3705  3791  3873  4009  4027  4055  4147  4213  4795  4895 
4995,  5043  5677  6115  6359  7299  7391. 
Horticulture  and  Botany. 

1487  1890  1901  2243  2290  2293  2435  3921. 
Horticulture  and  Natural  History. 

2353. 
Horticulture  and  Vine  Culture. 

1988  2045  2323  2423. 
Horticulture,  Vine  Culture,  and  Forestry. 

2963. 
Humane. 

5679. 
Hmnanit,arian8. 

1959. 
Eydronomical  and  Nautical  Engineers. 

5533. 
Hygiene.    (See  Public  Health.) 
Inebriety. 

5712. 
Indo-Chinese  Studies. 

58G  2719, 
IndustTT^ 

1015  1225  1253  1613  1817  2115  2123  21982267  2299  2709  2821  2859 
2907  3707  3885  4709  4789  4999  6289  6871  7141. 
Intoitry  and  Commerce. 

1701  4885. 
Industry  and  Agriculture. 

757  1825  2089. 
IndasCky,  ¥auTifaoture,  Agriculture,  Science,  and  Art 
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Industry,  Polytechnics. 

1089  1115. 
Instruction.    (See  Agriculture,  Art,  Chemical  Industry,  Iron  Industry, 

Literature,  Public  Instruction.) 
Instruments.    (See  Science,  Scientific  Instruments.) 
International  Commerce. 

3119. 

International  Law.    (See  Law.) 
Iron  Industry. 

1429. 
Japanese,  Chinese,  Tartar,  and  Indo-Chinese  Studies. 

2719. 
Jurist. 

Ild9  1298  3181  3239  3081  4059  7035,  7209. 
Knowledge.    (See  Useful  Knowledf^e.) 
Langniage  and  Archseology. 

4595. 
Latin. 

2740. 
Law. 

1523  1589  4109  5417  0857  0945  7033  7209  7413. 
Lectures  and  Scientific  Conversation. 

0389  7803. 
Legal.    (See  also  Medico  Legal.) 
Legislation. 

2743. 
Letters.    (See  also  Science,  Moral  Science.) 
Letters  and  Science. 

1440. 
Letters,  Sciences,  and  Art. 

1027  1005  1803  1809  1801  1883  1918  20352109  2327  2407  2415  2785 
2839  2905  5732. 
Linguistics. 

2745  4321. 

Linnean. 

799  1571 1789  1819  1829  1901  2015  2259  2809  5507. 
Literature.    (See  also  Agriculture,   Anthropology.  Arts,  Fine  Arts, 
Science.) 
331  025  085  1157  1271  1273  1427  1031  1047  1735  1T97  3167  31G9 
3381  3089  54.53  5505  5093  5809  0227  0245  0201  0088  0883  7013 
7197  7295  7331  7335  7541  7897  79i». 
literature  and  Art. 

1445  1507  1009  1845  7249. 
Literature  and  Dehate. 
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Literature  and  History, 

167  1591 1691. 
literature  and  Philosophical. 

157a  5129  5281  5301  5311  5331  5805  5833  5851  5931  5937  5971. 
literature  and  Science. 

147  327  1687  1801  5211  5391. 
literature,  Science,  and  Arts. 

1841  2021. 
literature,  Soienoe,  Commerce,  and  Industry. 

1653. 
Xalacology. 

1561  2886  4049  6366  6605. 
Kanu&etory.    (See  also  ^rts.  Commerce,  Bngineenng,  Industries.) 
IDkthematics. 

3387  5585  7227  7283. 
IDkthematics  and  Hatural  History. 

5066. 
Mechanical  Drawing. 

2249. 
Mechanical  Engineers.    (See  also  Mineralogy.) 

5529. 
Mechanics.    (See  also  Civil  Engineers.) 

3847  5587  5853. 
Mechanics  and  Optics. 

3155. 
Medicine.    (See  also  Natural  History,  Natural  Science,  Practical  Medi- 
cine.) 

265  278  311  315  329  369  374493  561  735  751  903  1141  1211  1443 
1461  1547  1595  1596  1633  1745  1865  1963  2017  2039  2127  2171 
2193  2263  2269  2295  2387  2747  2749  2803  2823  2863  2883  3095 
3117  3235  3701  3751  3961  4619  4783  5403  5509  5521  5597  6247 
6706  7003  7145  7319  7497  7529  7807  7813  7915. 

Medicine  and  Hatural  Sciences. 

513  1575  4137  4357  4415  4899. 
Medicine,  Chirurgy,  and  Pharmacy. 

2947. 
Medical  Chirurgy. 

277  1489  1635  1965  1967  2297  3393  5594  568  >  6139  6311  6479. 
Medical  Legal. 

2751. 
Medical  Pedagogy. 

3397. 
Medical  Pharmacy. 

266  271 1903  2133  218fi  2205. 
Medical  Physics. 

651 4033  4063  5099  7255. 
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Hedical  Psychology. 

2754  5410. 
Hfelophiles. 

1608. 
Hedical  Statistics. 

3187. 
Merchants. 

3131. 
Heteorology. 

15  77  1383  2439  2755  4285  4539  4733  5G87  0141  6488. 
Hicroscopy.     (See  also  Natural  History.) 

1549  3U19  4339  5161  5229  5649  5689. 
Military. 

3099  3399  7025. 
Military  Science. 

1376. 
Uineralogy.     (See  also  Zoology.) 

321  2757  4578  5607  7407. 
Mneralogy,  Geology,  and  Pal»ontology. 

5034. 
Mineral  Industry. 

2881. 
Mining. 

1661  4091 5219  5907  6107  6201. 
Mining  and  Civil  Engineering. 

5123. 
Mining  and  Mechanical  Engineers. 

5837. 
Mining  and  Smelting, 

1123  4529. 
Miscellaneons. 

1034  5370  5383(J  5508  7084. 
Missionary.  (See  also  Theology.) 
Moral  Sciences,  Letters,  and  Arts. 

2989. 
Moravian.. 

4385. 
Montanistic. 

3923  4001  4021  4077. 
Muaenm. 

1885  2831  3837  4719. 
Mycology. 

2758. 
National  Economy. 

7669ft. 
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Hatnralists. 

1005  1233  1585c  4013  4069  4107  4151  4251  4623  4765  5115  5165 
5207  5266d  5307  5845  6483  6980  7169  7223  7229  7235  7259  7315 
7339  7469  7674e  7705  7715  7745  7773  7805  7828  7853  7867. 
Hatnralist  and  Acclimatation. 

970. 
Vatmal  and  Economic  Sciences. 

6573. 
Vatnralists*  Pield  Clnb. 

141  879  5168  5223  5259  5277  5343  5800  5807  6823  5825  5839  5911 
5965  5980  5995  6100. 
Hataral  HiBtory.    (See  also  Agriculture,  Anthropology,  History,  Horti- 
culture, Physics.) 
S3  127  179  211  319  491  515  61^  753  802  805  893  990 1047  1593 1763 
2037  2403  2945  3019  3027  3049  3059  3223  3737  3863  3901  4125 
4231  4355  4493  4531  4781  4879  4893  5035  5111  5127  5155  5205 
6247  6835  5899  5913  5955  6965  5077  5085  6025  6093  6195  6391 
6465  6823  G861  7028  7207  7211  7613  7841. 
Hatnral  History  and  Antiquarian. 

5287  5893  6101  6205  7317  7341. 
Hatural  History  and  Etlinology. 

721. 
Satnial  History  and  Language. 

1737. 
Hatnral  History  and  Medicine. 

1103. 
Hatural  History  and  Microscopy. 

5141. 
Hatural  History  and  Philosophy. 

6001. 
Hatural  and  Medical  Sciences. 

743  2901  3741  3929  6795. 
naturalists  and  Physicians. 

3005. 
Hatural  Sciences.    (See  also  Geology   and  History,  Legal  Medicine, 
Mathematics,  Pharmacy,  Physical  and  Natural  Sciences.) 
1023  1087  1095 1213 1229 1267  1377  1433  1629  1917  2033  2059  2113 
2148  2419  2825  2851  3739  3779  3801  3851  38G7  3965  3983  4007 
4086  4103  4131  4223  4251  4253  4303  4329  4357  4467  4509  4579 
4721  4729  4743  4745  4883  4891  4907  49324935  5063  50^5  5113 
5217  6211  6555  6607  6779  6861  6926  7189  7705  7721  7701  7769 
7771  7823  7833  7843  7847  7851  7863  7867. 
Hautical  Engineers.     See  Hydrometric  Engineers.) 
HavaL 
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Haval  Architects. 

5635. 
Haval  Phyucians. 

7245  7457. 
Henrological. 

5622. 
HomiBmatic    (See,  also,  ADtliropology.) 

1381  1563  3407  3967  4333  4797  5625  5815. 
Hmnismatic  and  Antiquarian. 

129. 
Obstetrics  and  Oynscology. 

3215  4607  5629. 
OdontologicaL 

5631. 
Ophthalmology. 

4371. 
Oriental 

3186  4237  7273  7483  7917. 
Ornithology. 

1391  3075  3163  3409  3769  4255  5783  7809. 
Palaeontology.    (See  Mineralogy.) 

393  1562  5633  7701. 
Pal9Bontology  and  Archseology. 

!583. 
Patent    (See  Protection  of.) 

4045. 
Pathology.    (See  Anatomical  Pathology.) 

5637. 
Patriotic 

4401  6467. 
Pedagogy.    (See  Medical  Pedagogy.) 

1438  7206  7698. 
Pharmacy.    (See  Medicine.) 

310  1393  1465  1565  1843  19692161  2765  5225  5639  6055  6145  6807 
7143  7171  7377  7919. 
Pharmacy  and  Hatnral  Sciences. 

4417. 
Philology.    (See  History.) 

1601 1806  2767  3211  3415  3747  5181  5641  6230  6333  7359  7905. 
Philomathic. 

1971  2019  2769  2877  2979. 
Philosophy.    (See  Natural  History,  Literature.) 

41  836  901  927  942  968  3417  5142  5183  5987  6031  6199  6919. 
Philosophy  and  Science. 

5917. 
Philoteohnic 
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Photography. 

1396  3419371139715643. 
Phrenology. 

6456. 
Ph]rsical  ami  Hatoral  Soiences. 

671  1973  2949  7875. 
Phyncians.    (See  Naturalists,  Naval  Physicians,  Practical  Physicians.) 

1093  1319  1443  3099  3101  3103  3207  4023  4087  4113  4133  4271 
4359  4433  4435  4523  5039  5069  5384  5667  5669  6059  6149  7205 
7219  7245  7457  7679  7695. 
PhysicianB  and  Surgeons. 

3679  6183. 
Physico-Economy. 

4553. 
Phyncs.    (See  Medico-Physic,  Chemico-Physics.) 

3421  3821  5645  6155. 
Phyncs  and  Hatnral  History. 

7805. 
Physiography. 

7639. 
Physiology. 

3423  3823  4035  4627. 
Political  Economy. 

1053  2245  4257. 
Polytechnic.    (See  Industry  and  Geology.) 

1195  1379  2771  3065  3431  3825  3885  3933  4029  4127  4149  4341  4443 
4629  4837  4853  4875  4999  5081  5101  5109  5263  5345  6316  6527 
6567  6765  7039  7345  7399  7409. 
Pomology. 

2215  2265  3021 4769  4923  4837. 
Pomology  and  Arhoricnltore. 

2053. 
Pomolog3iand  Horticnltnre. 

4769. 
Popular  Economy. 

3699  3713  3715. 
Popular  Enlightenment 

7200. 
Poultry-Friends. 

3141  4043  4155. 
Practical  Medicine. 

2753. 
Practical  Physicians. 

7343. 
Prison. 

2730  3913  3989  5037  7703. 
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Promotion  of  Studies. 

27092717  2719  5723  5725. 
Protection  of  Animals. 

1439  1573  2773  3025  3675  3766  3917  4043  4239  4311  5047  7561. 
Protection  of  Patents. 

3189. 
Psychiatry. 

3704  7476. 
Psychiatry  and  Forensic  Psychology. 

1431. 
Public  Analysts. 

5731. 
Public  Health. 

737  2183  2723  3157  3743  4319  4363  4735  6463. 
Public  Instruction. 

1867^ 
Public  Library.    (See  Propagation  of  2720.) 

Public  Wel&re. 

3129  4700  6273  6943  7047  7707  7753  7797. 
Publishing. 
5379. 
Eailroad. 

3683  4057. 
Railroad  Engineering. 

3693. 
Record. 

5624. 
Science.    (See  Humanitarian,  Literature,  Industry,  Letters,  Geology, 
Horticulture,  Art,  Anthropology,  Agriculture,  Physiology.) 
46  91  131  222  307  309  363  365  389  449  474  536  546  548  805  827  845 
847  857  905  1197  1441 1443  1463 1577  1579 1584 1594  1639  1644 
1649  1739  1827  1869  1881  1975  1995  2077  2079  2143  2253  2363 
2389  2395  2469  2472  2729  3717  3729  4089  4099  4123  4153  4173 
4297  4317  4475  4603  4611  4771  4865  4869  4901  4931  5143  5243 
5383  5389  5401 5695  5707a  5795  5813  6061  6159  6182  6277  6315 
6539  6617  6695  6767  6785  6821  6858  6869  6915  6962  7007  7073 
7183  7199  7208  7441  7687  7759  7909. 
Science  and  Archseolog^. 

2105. 
Science  and  Artar.    (See  Arfs  and  Sciences.) 
Sciences,  ArA,  Agriculture,  and  Horticulture. 

2163. 
Sciences,  Arts,  BeUeslettres,  Agriculture,  and  Industries. 

2903. 
Sciences,  Arts,  and  Literature. 
5257  6285. 
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Science  and  Belles-Lettres. 

7633. 
Science,  BeUes-Lettres,  and  Arts.    (See  Letters,  Scieuco,  and  Arts.) 
Scientific  Criticism. 

36C3. 
Science  and  Geography.' 

3fio. 
Science  and  Letters. 

1919. 
Science,  Letters,  and  Arts.    (See  Letters,  Sciences,  and  Arts.) 
Science  and  Literature. 

2080. 
Science,  Literature,  and  Art. 

7249. 
Science  and  Indnstry. 

5184. 
Seismology. 

733. 
Sheep  Breeders. 

1221. 
Silk  Culture. 

2559. 
Social  and  Female  EducatiOB. 

5618. 
Social  Science. 

5617. 
Spectroscopifits. 

6691. 
Statistics.     (See  History,  Anthropology,  Geography.) 

2135  2301  2727  2775  5739  6856. 
Statistics,  Sciences,  and  Arts. 

2425  2895. 
Stenography. 

3667  5710. 
Stadents. 

2832. 
Stndy  of  Greek. 

2471. 
*  ady  of  Modem  Languages. 

3093. 
ady  of  Boman  Languages. 

2357. 
ady  of  Various  Languages. 

2159. 
yrgeons.     (See  Phyaiciiiiis,  Surgeons,  Veterinary  Surgeons,^ 

4039  4087  4181.  ^  t 
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Teachers. 

1553  3225  7757. 
Tecbnology. 

7345  7399  7409. 
Telegraph  Engineers. 

6733. 
Temperance. 

2728. 
Theology  (inclnding  IGsaionary  Societiet  and  Missions). 

2225  2739  3433  4105  4169  4275  5398  5589  5717  5723  5727  6011  62^7 
6265  6418  6839  6882  7053  7067  7351  7911. 
Therapentics. 

2777. 
Topography.    (See  History,  Anthropology.) 

1367  2763  2779  6339  7811. 
Tonrist. 

1249  1251 1382  2503  3143  3919  4079  4597  4797c  6717  6979  7544c, 
Translation  of  Japanese. 

731. 
Typography. 

2781. 
ITseM  Knowledge. 

5795  6805 
ITseM  Besearoh. 

5051  6765  7045. 
Vegetarian. 

3173  5819. 
Veterinary. 

2093  4984. 
Veterinary  Surgeons. 

3703  4749  5045. 
Wine. 

870. 
Wine  Culture. 

4997. 
Zoology.    (See  Botany.) 

397  1471  2187  2783  3171  4061  4322  5789  6069  6541  6779  6799  6889 
6909  6925. 
Zoology  and  Acclimatation. 

911. 
Zoology  and  Botany. 

1371  6849. 
Zoology  and  Mineralogy. 

4933. 

XII.— Surveys. 
ArchsBology. 

t'^^'  Digitized  by  Google 
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Art  and  Historic  Honmnents. 

1309. 
OoMt  and  Geographic  Survey. 

6967. 
Ethnology. 

1497. 
Geography. 

294. 
Geology.  (See  also  Geolofi^y  and  Natural  History.) 

31  217  461  643  717  829  883  925  949  961  971  1094  3313  4605 
4977  5497  0035  6133  6969  7195  7651. 
Geology  and  Hatnral  History.  (See  also  Natural  History.) 

143. 
Land  Improvement 

3376. 
Meteorology  and  Trigonometry.  (See  also  Trigonometry.) 

714. 
Hatnral  History. 

1193. 
Scientific. 

4507  6116  7029  7323. 
Topography. 

3321  4829  7477  7725. 
Trigonometry. 
'   6716935. 

XIII.— Universities. 

2238  99  100  107  112 125  161  191  209  237  241  249  323  326  363401  410 
413  495  517  530  551  5636  675  583  662  708aa  739  768  811  831 
909  933  995  1025  1061  1081  1106  1129  1143  1159  1201  1205 
1369 1505  1603  1641 1651 1777  2067  2083  2271  2361 2509a  3307 
3749  3829  4037  4111  4141  4197  4225  4247  4375  4427  4519  4561 
4687  4747  4847  4943  4975  5055  5105  5201  5777  5867  6027  6097 
6106  6171 6173  6187  6215  6216  6216a  6216c  6249  6313  6387  6477 
6537  6551 6585  6593  6609  GGSSd  6703  6749  6813  6863  6903  6941 
69506983  7085  7175  7201  7215  7225  7233  7257  7405  7521  7565 
7617  7632  7641  7685  7717  7767  7879. 

Colleges  and  Schools. 
Anatomy. 

6307. 
Agrienltnre. 

101  287  7086  721?!  922  1090  1323  1604  1753  2336  2428  3014  3333 
4010  412J  4177  4389  4917  5068  5333  6310a  6449  6013  6707 
6949  7570  7659, 
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Agriculture  and  Forestry. 

7297  7328. 
Agricnlture  and  Veterinary. 

326(Z  374c  412. 
Architecture. 

2535  3291. 
Artillery  Schools.    (See  Military  Schools.) 
Art 

800. 
Arts  and  Manufactures. 

2519. 
Civil  Engineering. 

697  2533  6G87  0739. 
Commerce. 

1011  1071  1263  1437  3022  3853  3969  4625  6384  7271  7658. 
Designs  and  Mathematics. 

2523. 
Divinity. 

6257  7887. 
Education. 

239  2429  6351. 
Engineering. 

291  539  739  1853  2533  5213  5947  7385  7569. 
Engineering  and  Architects. 

6417. 
Fine  Arts. 

22815855  6511. 
Forestry. 

2375  3041  4849  4867  7467. 
Gymnasium. 

1027  1075  1181 1247  1347  3035  3904  3997  4325  4364c  4461  4681  474 1 
4861  4897  4921  4957  5093. 
High  School. 

1237  1239  2525  6335  6603  7827. 
Industry. 

997  1360. 
Industry  and  Mines. 

1660. 
Law. 

739. 
Literature. 

739. 
Medicine. 

289  541  565  640  688  739  1211  2185  2230  3333  2379  2391  2521  203U 
6183  6267, 
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Medieine  and  Pharmacy. 

2282  2377  2391. 
Medico  Chimrgery. 

673  3389  3391  6373  6521  6709  7107  7151  7381  7523. 
Military  Eng^eering  Schools.    (See  Military  Schools.) 
Mines. 

288  431  510  1165  1617  2527  3318  5692  5973  7365. 
Military  (inclndiiig  Artillery,  Engineer,  and  Staff  Schools). 

108  469  539  1313  1365  2124  2475  2517  2518  2537  2875  3325  3373 
3661  5265  5981  5983  6337  6339  6743  6745  6827  7105  7383  7385 
7387  7417  7451  7485, 
national  Economy. 

4257. 
latural  Sciences. 

246. 
laval  Schools. 

1065  1263  3805  4015  4214  4228  5269  6383  6385  6396  7109  7435. 
lonnaL 

119. 
Oriental  Languages. 

1349  2529. 
Pharmacy. 

2185  2230  2339,  2538. 
Political  Economy. 

4257. 
Mtical  Sciences. 

2526. 
Polytechnic. 

1053  1203  1207  1363  1767  2531 3007  3371 3776  38463859  38834351 
4451  4813  5023  6179  6255  6316  6383  6445  6487  6527  6567  6753 
6759  6829  7111  7409  7662  7674. 
Preparatory. 

293. 
Real. 

1029  1091  1183  1357  4679  4897  4909  4955. 
Sanscrit. 

GOO. 
Science.    (See  also  nniver6it]es.) 

7  45  63  67  135  183  189  191  201  225  243  257  267  386  459  465  495 
583  621  657  675  690  695  708a  739  745  807  894  975  1119  1153 
1173  1185  1243  1933  2505  3030  4770  5145  5185  5197  5209  5243 
5251  5305  5501  5692.5777  6803  5817  5829  5861  5863  5871  5925 
5929  5967  6001  6005  60J5  6019  6049  6079  6083  0085  6106  6179 
6263  6285  0315  6425  6441  6653  6672  6767  6773  7913. 
i  F Schools.  (See  Military  Schools.) 

H.  Mis.  170 ^13  ^  T 
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Theology. 

186  324  682. 

Theology  and  Philosophy. 

4856. 
Veterinary  Medicine. 

1763  6461  6536  6741  6939  7231. 

XIV.— ESTABLISH3IENTS     BEOEIVINO    THE     SMCITHSONIAN     ANNUAL 

Bepobts. 

Africa. 

1  3  5  9  11 13  15  17  19  21  25  27  35  39  41  43  45  49  61  63  66  57  61  65 
67  69  71  73  75  77  79  81  87  89. 

British  America, 

95  101  109  111  116ft  117  119  123  125  127  129  133  139  143  145 
147  148a  151  155  157  161  163  165  173  175  177  191  197  199 
209  211  217  222a  225  227  231  233  235. 

Central  America. 
249  251. 

Mexico. 

261  265  267  271  275  277  278  285  287  289  291  293  295  297  303 
306  307  309  311  315  317  319  321  327  329  331. 

West  Indies. 

333  336  337  339  343  347  349  351  353  357  359  360  360a  363  366 

367. 

South  America. 

369  371  375  385  389  391  393  395  397  399  401  403  405  407  413 

417  421  423  425  435  439  445  447  449  451  463  465  467  469 

471  473  474  477  483  485  487  489  491  493  495  501  503  515 

517  623  525  529  537  545  549  551  553  557  559  561  563  565 

567  573. 

Asia. 

679  583  593  597  599  603  007  609  613  615  619  621  623  627  629 
030  631  633  635  637  639  041  G42ft  043  647  649  653  665  660 
661  003  665  667  609  671  673  675  677  681  683  685  688  689 
690&  693  697  703  705  709  713  715  721  727  729  739  745  749 
751  753  755  757  761  765  767  769  771  773  775  777. 

AtLstralasia. 

779  781  783  784  785  787  789  791  795  797  799  800  801  805  811 
813  815  817  819  821  831  535  837  839  841  843  844  845  847 
849  853  857  859  861  803  867  869  871  873  875  877  881  882 
885  889  891  893  897  899  903  905  909  911  913  915  917  921 
923  925  927  929  931  935  941  942  943  945  947  949  951  953 
955  959  961  963  965  906  967  968  969  970^  "^^^^^^ 
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Austria-Hungary. 

977  979  983  9S5  987  989  991  993  995  997  999  1001  1003  1005 

1007  1009  1011  1013  1015  1017  1033  1025  1027  1029  1031 

1033  1039  lOdl  1043  1061  1063  1065  1069  1071  1073  1075 

1077  1079  1081  1083  1087  1089  1091  1093  1094o  109W  1095 

1097  1099  1101  1103  1105  1109  1111  1115  1117  1119  1121 

1125  1131 1131ft  1135  1139  1141  1143  1145  1147  1149  1151 

1155  1157  1161  1163  1165, 1169  1171  1175  1177  U79  1181 

1183  1185  1187  1189  1191  1193  1195  1197  1199  1205  1209 

1211  1213  1217  1219  1221  1223  1225  1227  1229  1231  1235 

1237  1239  1241  1243  1247  1249  1251  1255  1259  1263  1265 

1267  1271  1273  1275  1279  1281  1285  1297  1298  1299  1301 

1307  1311  1315  1317  1319  1321  1325  1327  1329  1333  1339 

1341  1343  1345  1347  1351  1355  1357  1359  1361  1369  1371 

1375  1379  1383  1385  1389  1391  1395  1407  1411  1415  1423 
1433  1435  1439  1441  1445. 

Belgium. 

1447  1449  1453  1455  1457  1461 1467  1469 1471 1473  1475  1477  1479 
1483  1487  1489  1491 1493  1495  1501  1603  1505  1509  1511 1513 
1517  1519  1521 1523  1527  1533  1535  1537  1539  1545  1547  1549 
1651 1553  1559  1561  1563  1565  1567  1569  1571  1573  1675  1577 
1581 1583  1585  1587  1589  1591 1593  1595  1597  1599  1601  1603 
1605  1607  1609  1611 1613  1615  1619  1621 1623  1625  1627  1629 
1631 1635  1637  1639  1641 1643  1647  1651 1653  1657  1659  1661 
1663  1665  1667  1669  1671  1673  1675  1677  1679  1681  1683 
1685  1687  1689  1691  1695 1697  1701 1703  1705  1707. 

Denmark. 

1711 1715  1719  1723  1727  1735 1737 1739  1741  1743  1745  1747 1749 
1751 1753  1763  1767  1769  1771 1773  17751777  1779  1781 1783. 

France. 

17871793  1795  1799  1801 1809  1811 1813  1815  1817  1819  1821 1823 
1825  1827  1829  1831 1833  1835  1837  1841  1843  1845  1847  1851 
1857  1859  1861 1863  1865  1869  1871  1873  1875  1877  1879  1881 
1883  1885  1891  1893  1899  1905  1907  1909  1911  1915  1917  1919 
1921 1923  1925  1927  1929  1931 1935  1937  1939  1941  1943  1945 
1947  1951  1955 1957  1959  1961  1965  1969  1973  1975  1977  1979 
1983  1985  1987  1991 1995  1997  1999  2003  2005  2009  2011  2013 
2015  2017  2021  2023  2025  2027  2029  2031  2033  2035  2039  2041 
2043  2045  2047  2049  2051  2053  2055  2057  2059  2061  2063  2065 
2069  2071  2072  2073  2075  2077  2079  2080  2081  2085  2089  2091 
2093  1097  2099  2101  2103  2105  2109  2115  2117  2121  2124  2125 
2127  21319  2131  2133  2136  2137  2141  2143  2149  2160  2153  2167 
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2159  2161  2163  2165  2167  2171  2175  2177  2179  2189  2193  2197 
2199  2201  2203  2205  2207  220 )  2211  2215  2221  2223  2229  2233 
2235  2237  2239  2213  2249  2255  2259  2261  2263  2265  2267  2269 
2273  2277  2279  2281  2285  2287  2291  2293  2295  2297  2299  2301 
2305  2307  2303  2U1  2313  2315  2317  2319  2321  fi323  2325  232/ 
23  J9  2331  2333  2335  2341  2343  2347  2353  2355  2357  2359  2365 
2367  2369  2371  2377  238  5  2387  2389  2395  2397  2399  2401  2402 
2405  2407  2409  2411  2415  2417  2419  2421  2423  2425  2127  2420 
2431  2433  2435  2443  2453  2455  2457  2459  2461 2463  2465  2465« 
2466  2469  2471  2473  2475  2477  2479  2481  2493  2494  2499  2502ft 
2503  2505  2507  2513  2517  2519  2527  2529  2531  2533  2535  2537 
2539  2541  2543  2545  2547  25 19  2549c  2551  2553  2559  2561  2563 
2569  2575  2577  2579  2585  2589  25926  2599  2605  2609  2611  2615 
2617  2619  2621 2624  2624a  2626  2627  26:53  2635  2636c  2643  2655 
2659  5665  2671  2677  2679  2681  2683  2685  2687  2689  2691  2693 
2695  2697  2699  2701  2703  2705  2707  2709  2711  2713  2717  2719 
2721  2723  2725  2727  2729  2731  2735  2737  2739  2741  2743  2745 
2747  2749^2751  2755  2757  2758  2759  2761  2765  2769  2771  2773 
2775  2777  2783  2785  2787  2789  2793  2797  2799  2801  2803  2805 
2809  2815  2817  2819  2821  2323  2825  2829  2831  2835  2837  2839 
2841  2843  2845  2847  2849  2851  2855  2857  2859  2861  2863  28C5 
2867  2869  2871  2873  2875  2877  2879  2881  2883  2885  2889  2891 
2893  2895  2901  2903  2905  2907  2909  2911  2913  2915  2917  2919 
2921  2923  2925  2927  2929  2931  2932  2933  2937  2939  2941  2945 
2947  2949  2953*2955  2961  2967  2969  2971  2975  2977  2979  2983 
2987  2989  2991  2993  2995  2997. 

Oermany, 

3001  3003  3005  3007  3009  3015  3019  3021  3023  3025  3027  3029 
3035  3039  3045  3047  3049  3051  3053  3055  3059  3063  3065  3069 
3071  3075  3081  3085  3091  3093  3095  3111  3123  3129  3133  3147 
3149  3151  3165  3167  3171  3175  3177  3195  3206  3213  3221  3223 
3243  3245  3257  3273  3291  3295  3299  3,301  3307  3309  3311  3313 
3323  3325  3327  3333  3337  3343  3345  3347  3353  3361  3365  3367 
3371  3373  3383  3421  3423  3431  3433  3457  3459  3523  3540  3558 
3567  3571  3583  3585  3589  3593  3611  3623  3631  3639  3615  3665 
3667  3675  3683  3685  3693  3697  3705  3707  3711  3719  3721  3723 
3727  3733  3737  3741  3745  3749  3753  3755  3757  3759  3771  3775 
3777  3779  3783  3787  3789  3791  3793  3795  3797  3799  3801  3803 
3805  3807  3809  3817  3819  382  5  3825  3827  3829  3831  3837  3839 
3841  3845  3847  3849  3851  3853  3855  3857  3859  3861  3863  3865 
3867  3869  3873  3875  3877  3881  3883  3887  3891  3893  3899  3901 
3905  3909  3920  3921  3925  3929  3933  3935  3937  3939  3945  3949 
3951  3955  3959  3961  3963  3965  3969  3971  3972  3975  3977  3981 
3983  3991  3999  4005  4007  4009  4011  4013  4015  4017  4019  4025 
4027  4029  4031  4033  4037  4047  4049  4053  4955  4061  4069  4071 
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4075  4081  4083  4085  4005  4097  4107  4111  4115  4117  4119  4125 
4127  4131  4137  4139  4141  4143  4147  4149  4151  4153  4155  4157 
4171  4173  4175  4197  4201  4J03  4205  4207  4209  4211  4213  4215 
4217  4221  4225  4231  4233  4235  4237  4243  4245  4247  4249  4251 
4253  4255  4263  42G9  4273  4277  4281  4283  4289  4293  4297  4303 
4305  4307  4309  4311  4313  4317  4327  4329  4331  4335  4339  4341 
4343  4345  4347  4351  4355  4365  4367  4369  4375  4385  4389  4391 
4399  4401  4403  4413  4417  4419  4421  4423  4425  4427  4429  4441 
4443  4445  4451  4453  4455  4459  4461  4463  4465  4467  4471  4480 
4485  4489  4491  4493  4494  4495  4501  4505  4507  4509  4511  4513 
4515  4517  4519  4521  4527  4529  4531  4537  4545  4551  4553  4555 
4557  4561  4563  4569  4571  4575  4577  4579  4581  4583  4584  4587 
4589  4591  4601  4603  4605  4609  4611  4613  4615  4619  4621  4623 
4625  4627  4629  4631  4635  4637  4647  4653  4657  4665  4675  4679 
4681  4683  4685  4693  4695  4697  4699  4700  4701  4703  4705  4709 
4713  4715  4717  4721  4723  4725  4727  4729  4737  4739  4741  4743 
4745  4747  4755  4757  4769  4771  4775  4779  4781  4783  4785  4789 
4795  4799  4801  4803  4805  4807  4811  4813  4815  4817  4819  4821 
4825  4831  4833  4835  4837  4841  4845  4847  4849  4851  4855  4857 
.  4859  4861  4863  4865  4869  4871  4873  4875  4877  4879  4881  4883 
4885  4887  4889  4891  4893  4895  4897  4899  4905  4907  4909  4911 
4913  4914  4921  4923  4925  4927  4929  4932  4935  4937  4939  4941 
4943  4945  4947  4949  4951  4955  4957  4961  4963  4965  4967  4009 
4973  4975  4979  4981  4983  4985  4989  4991  4993  4995  4997  4999 
5001  5003  5005  5011  5021  5023  5025  5033  5035  5037  5041  5043 
5049  5051  5055  5057  5060  5063  5065  5067  5069  5071  5073  5075 
5077  5079  5081  5083  5085  5087  5089  5091  5093  5095  5097  5099 
6101  6105  5109  6111  5012  5113 

Oreai  Britain. 

599  6438575115  6117  5119  5121 5123  5125  5127  6131 5133  5137  5139 
6141  5143  5145  6147  5149  6151  5155  5157  5159  5161  5163  6165 
6167  5168  5169  6170  5173  6175  5177  5179  5181  5183  5185  5187 
6190  6193  5195  6197  6199  6201  5203  5205  5213  5215  5217  5219 
6221  6225  6227  5229  6233  5235  6237  5239  5246  5247  5251  5253 
6265  5259  5261 5263  6265  6266(?  5269  5271  5273  6275  5277  5279 
6281  5283  5285  6291  6297  5299  6301  6303  5305  6307  5309  531 1 
6313  6315  6317  6321  6323  6325  6327  5329  5331  6333  6337  6339 
6341  6343  5345  5347  6349  5351  6353  5355  5357  5359  5361  5363 
6366  6367  6369  5371  6373  6375  6377  5379  6381  5383  5387  5:389 
6391  6393  6395  5397  5399  6401  6403  5405  5407  5411  5413  5419 
6421  6423  6427  5429  6431  6433  5435  5437  5439  5445  5449  6451 
6453  6465  5461  6463  6465  6467  5469  5475  5477  5479  5481  5483 
6485  6487  6491  6493  5495  6497  6499  5501  5503  5505  5506  5507 
6609  6511  6512  5615  6519  5521  5523  5525  5527  5520  5531  5533 
6537  6639  6541  6547  5549  5551  5553  5555  5557  5559  5561  5563 
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5565  5567  5569  5571  5573  5575  5577  5579  5581  5583  5585  5587 
5589  5591  5597  5600  5601  5603  5607  5609  5611  5613  5615  5617 
5619  5621  5623  5624  5625  5627  5629  5631  5633  5635  5637  5639 
5641  5643  5645  5647  5649  5651  5653  5655  5657  5659  5661  5663 
5665  5667  5669  5671  5673  5675  5677  5679  5681  5683  5685  5687 
5689  5691  5693  5695  5697  5699  5701  5703  5705  5707  57076  5713 
5715  5717  5721  5723  5725  5727  5729  5731  5733  5737  5739  5741 
5743  5745  5747  5749  5751  5755  5757  5759  5761  5767  5769  5771 
5775  5777  5781 5781a5785  5789  5791  5793  5795  5797  5799  5801 
5802  5803  5805  5807  5811  5S13  5815  5817  5821  5823  5825  5827 
5829  5831 5833  5835  5837  5838  5839  5840a  5841  5843  5845  5847 
5849  5853  5855  5857  5865  5867  5871  5873  5879  5881  5885  6887 
5889  5893  5895  5897  5899  5901  5903  5907  5910  5911  5913  5915 
5919  5921  5923  5925  5929  5931  5933  5935  5937  5939  5941  5943 
5945  5947  5951  5953  5955  5957  5959  5961  5963  5965  5967  5969 
5971  5975  5977  5981  5983  5985  5985a  5987  5989  599159935995 
5997  5999  6001  6003  6005  0007  0015  6019  0021  6025  6035  6037 
6039  6048  6049  6051  6053  6055  6057  6061  6065  6067  6071  0073 
6075  6079  6031  6083  6085  6089  6091 6093  6095  6097  6099  6100* 
^  0101  0103  0105  6106  6111  6115  6119  6125  6127  6131  6133  6135 
6139  6141  6143  6145  6147  6149  6151  6153  6155  6157  6159  6161 
6165  6167  6169  6171  6179  6181  GlS2d  6183  6185  6187  6189  6191 
6193  6195  6197  6199  6203  0205  6207  6209  6211  6215  6219  6221. 

Orecce. 
6227  6229  6231  6235  6239  6241  6243  6245  6247  6249. 

Iceland. 
6253  6255  6256  6257  6259  6261  6265  6267  6269  6275  6277  6279. 

Italy, 

6281 6283  6285  6287  6289  6291  6293  6295  6299  6301  6302  6307  0309 
6311 6313  6315  6316  631«ic6319  6321  6325  6327  6329  6331  6335 
6337  6341  6343  6347  6349  6351  6353  6355  6357  6363  6365  G367 
6371  6373  6375  6377  6379  6381  6383  6385  6387  6389  6391  6393 
6395  6396  6397  6399  6403  6405  6407  6413  6415  6417  6423  6427 
6429  6431  6433  6437  6439  6441  6443  6445  6447  6449  6451  0453 
6461  6463  6465  6467  6469  6470  6471  6473  6475  6477  6479  6483 
6487  6489  6491  6493  6495  6501  6503  6507  6511  6515  6517  6519 
6521  6523  6525  6527  6529  6531  0533  6535  6537  6537c  6539  6541 
6543  6547  6549  6551  6553  6555  6557  6559  6560o6563  6565  6567 
6571  6573  6575  6579  6581  6583  6585  6589  6593  6595  6597  6509 
6603  6605  6607  6609  6611  6615  6617  6621  6623  6625  6627  6629 
6631  6633  6635  6637  6639  6643  6645  6649  6651  6653  6655  6657 
6659  6661  6663  6665  6667  6671  66 J3  6675  6677  6679  6681  0683 
GGSo  6087  6688  6691  6693  6695  6697  6698  6699  6701  6703  0705 
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6707  6709  6711  6713  6715  6719  6721  6726  6727  6729  6731  6733 
6735  6737  6739  6741  6742  6743  6745  6747  6749  6763  6757  6759 
6761 6763  6767  6771  6773  6775  6777  6779  6881  6783  6787  6789. 

Netherlands. 

6791  6794  6795  6797  6799  6803  6805  6807  6808  6809  6811  6813  6817 
6821  6823  6825  6827  6829  6831  6836  6839  6843  6845  6847  6849 
6855  6857  6869  6861 6863  6865  6867  6869  6871  6873  6875  6877 
6879  6881  6883  6887  6889  6891  6893  6895  6897  6899  6901 6903 
6905  6913  6915  6917  6919  6921  6927  6929  6931  6933  6935  6937 
6939  6941 6943  6945  6947. 

Norway. 

6951  6953  6959  6961  6963  6965  6967  6969  6971 6973  6975  6977  6979 
6981  6983  6985  7003  7005  7009  7011  7015  7019  7021  7023  7025 
7027  7029.7031  7037  7039  7041  7047  7049  7051  7053  7055  7057 
7059  7061  7063  7065  7067  7069  7073  7077. 

Portugal. 

7079  7081  7083  7085  7087  7089  7091  7093  7095  7101  7103  7105  7107 
7109  7111  7113  7115  7117  7119  7121 7123  7125  7127  7129  7131 
7135  7137  7141  7143  7146  7147  7149  7151  7153  7165  7157. 

Boumania. 
7164c. 

Russia. 

7167  7169  7171 7173  7175  7177  7179  7181  7183  7185  7187  7194c  7195 
7197  7199  7201  7203  7205  7207  7209  7211  7213  7215  7217  7221 
7223  7225  7229  7231  7233  7235  7237  7239  7241  7243  7245  7249 
7251  7253  7255  7257  7259  7261  7263  7265  7267  7269  7271  7273 
7279  7281  7283  7287  7289  7291  7293  7::95  7297  7299  7301  7303 
7305  7307  7309  7313  7321  7323  7325  7329  7331  7333  7335  7337 
7339  7341  7343  7345  7347  7349  7350  7353  7357  7359  7361  7363 
7365  7367  7371  7373  7375  7377  7379  7381  7383  7385  7389  7391 
7393  7395  7397  7399  7403  7405  7407  7409  7411  7415  7417  7419 
7421  7423  7425  7429  7431  7435  7437  7439  7441  7443  7445  7447 
7449  7751  7453  7456  7457  7461  7463  7469  7471  7473  7475  7477 
7479  7481  7483  7485  7487  7495  7497  7499  7501  7503  7605  7507 
7511  7513  7515  7517  7519  7521  7523  7225  7529  7531  7533  7537. 

Servia. 
5743. 

Spain. 

7545  7547  7651  7569  7561  7663  7565  7567  7569  7673  7582  7583  7585 
7587  7591  7593  7596  7597  7699  7601  7603  7605  7609  7611  7613 
7615  7617  7623  7625  7629.  Digitized  by  v^uu^it: 
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Sweden. 

7633  7639  7641 7643  7643a  7644  7645  7651 7655  7657  7659  7661  7663 
7665  7667  7672  7673  7675  7677  7679  7685  7687  7689  7691  7694. 

*  Switzerland, 

7699  7703  7705  7706  7707  7709  7711  7715  7717  7721  7723  7729  7731 
7733  7735  7737  7739  7741  7743  7745  7747  7749  7751  7753  7755 
7757  7759  7761  7763  7767  7769  7771  7773  7775  7777  7779  7781 
7783  7785  7789  7791  7793  7794  7795  7797  7799  7801  7803  7805 
7807  7809  7811  7813  7815  7717  7819  7821  7823  7823a  7825  7827 
7831  7833  7837  7839  7841  7843  7847  7849  7851  7853  7857  7859 
7«61  7863  7865  7867  7869  7871  7873  7875  7879  7881  7885. 

Turkey. 

7891 7893  7897  7899  7901  7903  7905  7907  7900  7911  7913  7915  7917 
7919  7921. 

XV.  — Establishments  receiving  the  Smithsonian  Miscel- 
LAi^EOus  Collections  and  Annual  Reports. 

35  43  53  65  67  125 143 145 16 1 165 191 199  209  249  251 285  291 317  319 
351 363  385  417  423  471 495  503545  573  599  613  629  639  643  669 
685  697  727  739  749  753  771  805  811  857  897  909  963  966  1005 
1009  1023  1025  1041 1061 1081 1095  1099  1143  1185 1197  1199 
1205  1217  1273  1275  1299  1315  1317  1325  1327  1345  1359 1360 
1371  1493  1503  1537  1539  1559  1603  1639  1651 1665  1719  1739 
1749  1821  1923  1961  1990  2011  2015  2029  2057  2059  2081  2090 
2165  2199  2221  2239  2259  2277  2307  2333  2335  2347  2371 2417 
2431  2473  2475  2477  2527  2549  2553  2611  2615  2617  2633  2690 
2709  2717  2731  2735  2759  2761  2817  2845  2931  2953  3019  3050 
3069  3151  3213  3295  3299  3313  3353  3705  3737  3749  3783  3807 
3829  3867  3881  3909  3925  3945  4013  4037  4069  4095  4111  4137 
4141  4151  4153  4197  4207  4209  4225  4231  4243  4247  4251  4253 
4283  4303  4307  4347  4375  4463  4489  4519  4553  4561  4571  4581 
4587  4601  4611  4676  4745  4747  4771  4775  4805  4819  4847  4870 
4887  4943  4967  4973  4975  4983  5021  5035  5055  5077  5085  5099 
5105  5139  5145  5179  5183  5201  5253  5263  5271  5301  5325  5331 
5349  5373  5389  5393  5399  5401  5411  5413  5421  5451  5463  5485 
5495  5527  5531  5553  5555  5559  5567  5581  5583  5601  5615  5641 
5657  5659  5661  5663  5669  5673  5677  5683  5689  5695  5707  5713 
5721  5739  5789  5805  5811  5817  5835  5867  5889  5910  5933  5981 
5983  5989  5991  6001  6005  6015  6019  6049  6061  6067  6079  6083 
6085  6097  6106  6127  6143  6153  6159  6107  6171  6187  6193  6199 
6215  6231  6249  6265  6291  6315  6319  6327  6357  6371  6387  6397 
6415  6441  6501  6503  6519  0523  6549  6557  6609  6623  6627  6629 
6655  6677  6695  6711  6771  6773  6777  6781  6797  6799  6803  6813 
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6821  0843  C845  0847  0863  6869  6873  6903  0915  0919  0929  0937 
6941  6943  0953  6983  7073  7089  7095  7175  7183  7199  7216  7249 
7259  7339  7347  7363  7371  7375  7389  7395  7407  7415  7476  7479 
7573  7597  7599  7603  7033  7641  7057  7661  7663  7685  7687  7711 
7715  7721  7745  7767  7781  7805  7833  7857  7803  7867  7891  7913. 

• 

XVI. — Establishments  BECEiviNa  the  Smithsonian  Conteibu- 

TIONS  TO  KnOWLEDGK,  THE  MISCELLANEOUS  COLLECTIONS,  AND 

THE  Annual  Eepoets. 

35  43  53  65  67  125  143 145  161  165  191  199  209  249  251  285  291 317 
319  351  363  385  417  471  495  503  545  573  599  613  629  639  643 
669  685  697  727  739  749  753  771  805  811  857  897  909  966  1005 
1009  1023  1025  1041  1061  1081  1095  1099  1143  1185  1197  1199 
1205  1217  1273  1275  1299  1315  1317  1325  1327  1359  1369  1493 
1503  1539  1603  1639  1651  1665  1719  1739  1749  1821  1923  1961 
1999  2011  2015  2029  2057  2059  2081  2099  2165  2199  2221  2239 
2259  2277  2307  2333  2335  2347  2371  2417  2431  2473  2475  2477 
2527  2549  2553  2611  2615  2617  2633  2695  2709  2717  2731  2735 
2759  2761  2817  2845  2931  2953  3019  3059  3069  3151  3213  3295 
3299  3313  3353  3705  3737  3749  3783  3807  3829  3867  3881  3909 
3925  3945  4013  4037  4069  4095  4111  4137  4141  4151  4153  4197 
4207  4209  4225  4231  4243  4247  4251  4253  4283  4303  4307  4347 
4375  4463  4489  4519  4553  4561  4571  4581  4587  4601  4611  4675 
4745  4747  4771  4775  4805  4819  4847  4879  4887  4943  4967  4973 
4973  4983  5021  5035  5055  5077  5085  5099  5105  5139  5145  5179 
5183  5201  5253  5263  5271  5301  5325  5331  5349  5373  5389  5393 
6399  5401  5411  5413  5421  5451  54a3  5485  5495  5527  5531  5553 
5555  5559  55o7  5581  5583  5601  5615  5641  5657  5659  5661  5663 
5669  5673  5677  5683  5689  5695  5707  5713  5721  5739  5789  5805 
5811  5817  5835  5867  5889  5910  5933  5981  5983  5989  5991  6001 
6005  6015  6019  6049  6061  6067  6079  6083  6085  6097  6127  6143 
•  6153  6159  6167  6171  6187  6193  6199  6215  6231  6249  6265  6291 
6315  6319  6327  6357  6371  6387  6397  6415  6441  6501  6503  6519 
6523  6549  6557  6609  6623  6627  6629  6655  6677  6695  6711  6771 
6773  6777  6781  6797  6799  6803  6813  6821  6843  6845  6847  6863 
6869  G873  6903  6915  6919  6929  6937  6941  6943  6953  6983  7073 
7089  7095  7175  7183  7199  7215  7249  7259*7339  7347  730;5  7371 
7375  7389  7395  7407  7415  7475  7479  7573  7597  7599  7603  7633 
7641  7657  7661  7663  7685  7687  7711  7715  7721  7745  7767  7781 
7805  7833  7857  7863  7867  7891  7913. 
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The  object  of  the  General  Appendix  is  to  furnish  summaries  of 
t;(Meiitific  discovery  in  particuhir  directions;  occasional  reports  of  tbo 
investigations  made  by  collaborators  of  the  Institution;  memoirs  of  a 
^<^neral  character  or  on  special  topics,  whether  original  and  prepared 
i^xiiressly  for  the  purpose,  or  selected  from  foreign  journals  and  procced- 
Higs;  and  briefly  to  present  as  (fully  as  space  will  permit)  such  papers 
not  published  in  the  '*  Smithsonian  Contributions"  or  in  the  "Miscella- 
neous Collections"  as  may  be  supposed  to  be  of  interest  or  value  to  the 
nnmerous  correspondents  of  the  Institution. 
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THE  RAY  COLLECTION  FfiOM  HUPA  UESERVATION, 


BY  OTIS  T.  MASON. 


^^The  thing  that  hath  been  it  is  that  which  shall  be,  and  that  which 
is  done  is  that  which  shall  be  done,  and  there  is  no  new  thing  under  the 
sun.'' 

This  axiom  having  commended  itself  to  a  wise  man  of  antiquity,  finds 
a  new  and  wider  verification  in  the  court  of  modern  science. 

Could  we  glean  from  each  or  any  savage  tribe  of  earth  its  apparatus 
for  administering  to  its  every  desire,  and  discard  therefrom  the  perish- 
able portions,  we  should  have  a  technological  exhibit  not  unlike  our 
smaller  cabinets  of  antiquities  collected  in  a  circumscribed  area. 

Beversing  the  process,  if  we  add  to  our  ancient  stone  implements  all 
the  wooden,  textile,  leather,  bone,  and  horn  accompaniments  of  such 
things,  as  they  are  now  found  in  a  savage  camp,  we  shall, not  be  far 
from  a  correct  picture  of  the  industries  which  that  ancient  people  prac- 
ticeil,  and  we  could  easily  guess  the  sort  of  life  they  led.  We  ought  to 
proceed  with  the  utmost  caution  in  this  matter,  for  the  following  rea- 
son :  Human  inventions,  like  natural  objects,  go  in  companies  and  af- 
fect one  another  by  contact  and  mutual  action  according  to  a  law  of  mu- 
tual modification.  Just  as  the  bees  and  the  honey-producing  orchids 
have  become  mutually  modified,  so  have  man's  devices  in  each  depart- 
ment of  industry  acted  and  reacted  upon  one  another  to  produce  change 
of  form  and  structure.  It  is  not  enough,  then,  to  compare  an  arrow-head 
of  the  past  with  an  arrow-head  of  the  present.  The  student  should  thor- 
oughly exhaust  the  archaeology  of  a  mound,  tomb,  campsite,  etc.  lie 
should  also  thoroughly  scrutinize  the  industries,  sociology,  beliefs,  and 
ceremonies  of  each  modern  tribe,  in  order  to  arrive  at  a  broad  generali- 
zation of  past  human  history. 

The  older  archaeologists  and  technologists  did  not  foresee  the  drift  of 
modem  studies^  and  consequently  did  not  attend  to  this  matter  with 
the  rainatiaa  now  demanded. 

This  fact  is  far  from  rendering  all  their  treasui*es  now  in  our  posses- 
sion worthless.  It  only  enjoins  upon  their  successors  the  necessity  of 
supplementing  their  work,  and  adding  fourfold  value  to  their  collec- 
tions by  a  little  cautious  gleaning. 
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The  United  States  National  Museum  possessed  a  fine  collection  of 
ethnological  material  from  northern  California,  gathered  by  Wilkes  and 
later  explorers  down  to  the  centennial  work  of  Stephen  Powers  (Cont 
to  N.  Am.  EthnoL,  III).  In  order  to  bring  this  material  into  shape  to 
illustrate  the  whole  life  of  the  Klamath  River  tribes,  Lieut  P.  H.  Ray,  U. 
S.  Army,  undertook  while  at  Fort  Gaston  in  18S5  to  collect  material  for 
this  supplementary  work.  Most  of  the  pieces  described  in  this  paper 
are  from  Lieutenant  Ray's  collection  and  bear  testimony  to  the  obliga- 
tion the  ethnologist  may  be  under  to  an  army  officer  who  will  thus  oc- 
cupy economically  the  leisure  of  post  duties. 

Hoopa  Valley  Reservation,  established  in  1864  (Ind.  Aff.  Report, 
1864, 1865, 1866),  is  16  miles  long  and  12  miles  wide.  The  valley  con. 
tains  1,200  acres  of  arable  land,  which  lies  on  both  sides  of  the  Trinity 
River  8  miles  above  its  junction  with  the  Klamath. 

This  romantic  spot  is  reached  by  two  days  of  mule  travel  from  Areata, 
in  Humboldt  County,  40  miles  away.  The  whole  distance  presents  an 
unchanging  wildness  of  mountain  scenery,  varied  with  somber  forests 
of  redwood,  and  occasional  patches  of  grazing  land. 

In  all  this,  journey  the  traveler's  communion  with  nature  is  little 
interrupted  with  signs  of  human  habitation  until  his  eye  rests  on  Fort 
Gaston,  at  the  south  side  of  Hoopa  Valley. 

In  the  northern  part  of  California,  west  of  the  Coast  range,  dwelt 
formerly  the  following  stocks  of  Indians,  speaking  languages  so  radically 
different  that  philologists  are  unable  to  ascribe  to  these  languages  a 
common  origin. 

(1)  The  Pacific  slope  branch  of  the  Athapascan  or  Tinn6an  stock,  in 
the  extreme  northwestern  corner  and  far  northward  into  Oregon. 

(2)  Ehnikan,  or  Karok,  between  123^  west  and  Klamath  River. 

(3)  Shastian,  41^  to  43<^  north,  122°  to  123^  west,  in  round  numbers. 

(4)  Weitspekan,  or  Yurok,  around  the  lower  Klamath. 

(5)  Weeyotan,  or  Wishoskan,  on  lower  Eel  River. 

(6)  Kopean,  or  Wintun,  west  side  of  Sacramento  River. 

Upon  the  Hoopa  Reservation  were  placed  by  the  Government,  in  1864, 
a  number  of  bands  scattered  around  Trinity  River.  To  them  were 
added  subsequently,  the  Etedwoods,  Seaws,  Mad  Rivers,  and  others 
from  the  neighborhood.  These  bands  have  been  at  varions  times 
named  as  follows  (Spalding's  Rept.,  1870): 

Hoonsolton  (Ath.)  =  Hunsating  (Powers). 

Miscolt  {Ath.)  =  Miskut  (Powers). 

Sawmill  (Perhaps  Cernalton). 

Hostler  {Ath,)  =  Hosier  (Powers). 

Cernalton. 

Matilden  {Ath.)  =  Mitilti  (Powers). 

Kentuck  {Ath.)  =  Aiaakftt.  Niyauk^teteni,  Toutochetts;  Yahnib- 
kahs  (Dorsey  and  Mooney). 

Redwood. 
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Tishtangataug  {Ath.)=-:Tishtau2^ta,ii'y  Slaws  (A^A.)=Saiaz  (Ind.  Aff. 
Bept.);  Hamboldt 

The  Indian  Affairs  reports  of  the  last  ten  years  have  given  Hunsa- 
taugf  Hoopa,  Klamath  Biver,  Misknt,  Bedwood,  Saiaz,  Sermalton, 
Tishtanatau. 

Mr.  Powers:  (Oont  to  N.  Am.  Ethnology,  Vol  III,  73)  enumerates 
the  Hnnsatnng,  Miskut,  Hosier,  Mitilti,  Tishtanatan,  Waykat,  Ghail- 
kalkaitak,  Ohantakoda,  Wissomanshnh,  Miskeloitok,  Hasslintang. 

Commencing  with  1865,  the  population  of  this  reservation  has  been 
reported  as  follows:  (5)650^  (6)623;  (7)550;  (8)725;  (9)975;  (1870) 

874;  (1)  750;  (2)  725;  (3)725;  (4)666;  (5)716;  (6) ;  (7)427;  (8) 

427;  (9)415;  (1880)414;  (1)480;   (2)510;  (3)508. 

Althoagh  a  great  majority  of  these  bands  belong  to  the  Athapascan 
stock  their  arts  have  been  so  long  in  the  leading-strings  of  this  salmon 
prolific,  acorn  and  redwood  abounding  region,  that  in  houses,  dress, 
implements,  and  products  of  industry  they  do  not  differ  from  their  im- 
mediate neighbors.  Lieutenant  Bay  gathered  his  specimens  from  the 
Natano  (Tishtanatan)  and  Kenuck  (Klamath  Bivers),  both  assigned  by 
Mr.  Dorsey  and  Mr.  Mooney  to  the  Athapascan  or  Tinn6an  linguistic 
stock. 

The  Hupa  of  former  times  are  said  by  Mr.  Powers :  (Oont.  N.  Am.  Eth- 
nology, III,  72)  to  have  been  the  finest  race  in  all  that  region  next  after 
the  Earok  on  the  lower  Klamath,  whom  they  excel  in  statecraft.  "They 
were  the  Bomans  of  northern  California  in  valor  and  the  French  in  lan- 
guage. They  hold  in  a  state  of  semi-vassalage  (I  speak  always  of  abo- 
riginal acts)  most  of  the  tribes  around  them,  except  their  two  powerful 
neighbors  on  the  Klamath,  exacting  from  them  annual  tribute  in  the 
shape  of  peltry  and  shell  money,  and  they  compel  all  their  tributaries 
to  this  day,  to  the  number  of  about  a  half  dozen,  to  speak  Hupa  in  com- 
munication with  them. 

"Although  they  originally  occupied  only  about  20  miles  of  the  lower 
Trinity,  their  authority  was  eventually  acknowledged  about  60  miles 
along  that  stream,  on  South  Fork,  on  New  Biver,  on  Bedwood  Creek, 
on  a  good  i>ortion  of  Mad  Biver,  and  Van  Dusen's  Fork ;  and  there  is 
good  reason  to  believe  that  their  name  was  scarcely  less  dreaded  on' 
lower  Eel  Biver,  if  they  did  not  actually  saddle  the  tribes  of  that  val- 
ley with  their  idiom,^  This  language  applies  to  the  Hupas  before  the 
mad  hanger  for  gold  had  peopled  California  with  human  wolves.  It  is 
a  startling  but  eloquentcommentary  upon  their  treatment  and  education 
to  read  later  on:  "  The  Hupas  are  not  to-day  any  more  enlightened,  ad- 
vanced, progressive,  industrious,  or  better  off  in  any  way  than  they 
were  when  the  reservation  was  established  about  twenty  years  ago.^ 
(Ind.  Aff.  Bep.,  1881, 6.) 

HABITATIONS  AND   WOOD  WORKING. 

The  hills  skirting  the  Trinity  and  Klamath  Bivers  are  covered  with 
redwood  trees,  most  grateful  ^oq4  to  savage  artisans-oigiFJ^^if  ^^trunks 
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have  bad  much  to  do  with  the  mauneriii  which  houses,  boats,  etc.,  have 
been  made.  On  the  southward  slopes  of  those  li  ills  habitations  are  built 
to  catch  the  more  direct  rays  of  the  suu  aud  to  shield  the  iuhabitants 
from  the  merciless  north  winds  (Fig.  1).  With  the  art  of  the  house-builder 
two  implements  in  the  Ray  collection  are  intimately  connected,  the 
stone  hammers  (Figs.  2,  3,  4)  and  the  elk-horn  wedge  (Plate  X,  Fig.  79). 

The  hammers  are  of  dark,  heavy  schist  or  basalt,  bell-shaped,  and  fre- 
quently with  greatly  expanded  tops  or  pommels.  While  the  specimens 
agree  in  general  outline,  there  is  not  the  same  conventionalism  and  fin- 
ish that  are  found  farther  north. 

These  hammers  are  still  used  by  the  old  men  among  the  Hupas,  but 
none  of  them  are  able  to  make  one.  Those  now  in  possession  are  much 
battered,  have  been  handed  down  for  generations,  and  are  highly  ven- 
erated. 

The  wedges  are  made  of  the  antler  of  the  wapiti  or  American  elk 
{Cervus  canadensis^  Estleben),  and  are  extremely  hard.  A  close  in- 
spection of  any  collection  of  so-called  bone  implements  will  reveal  a 
large  percentage  made  of  this  substance.  These  antler  wedges  are  used 
by  canoe  and  house  builders  to  split  the  redwood  logs.  By  means  of 
stone  axes  and  fire  a  tall  straight  redwood  was  felled  or  one  already 
fallen  cut  the  proper  length.  By  means  of  a  row  of  antler  or  wooden 
wedges  and  the  stone  hammer  just  described,  deftly  administered,  slabs 
and  puncheons  of  required  size  were  removed,  and  when  necessary 
adzed  down  to  a  tolerable  evenness. 

Especial  care  should  be  taken  to  distinguish  these  bell-shaped  ham- 
mers from  pestles  (Fig.  62d).  The  latter  are  designed  to  mash,  tritu- 
rate, or  macerate  something  in  a  mortar  of  wood  or  stone.  Coming  ia 
contact  with  the  mortar  chiefly  at  the  edge  of  its  base,  the  pestle  must 
necessarily  have  a  rounded  bottom,  and  it  may  be  safely  asserted  that 
no  savage  ever  flattened  or  hollowed  the  bottom  of  an  implement  and 
carefally  squared  its  base  for  the  purpose  of  knocking  the  rim  off  the 
next  moment. 

The  mallet  or  stone  hammer  is  designed  to  strike  a  wedge  or  handle 
of  wood,  bone,  antler,  etc.  Coming  in  contact  with  these  softer  sub- 
stances in  the  middle  of  its  base,  that  part  of  the  mallet  is  usually 
flattened  or  convex.  The  edge  may  be  fractured,  but  it  is  seldom  worn 
away. 

Houses  of  the  Yurok  and  Earok  were  sometimes  constructed  on  level 
earth,  but  generally  they  excavated  a  round  cellar  4  or  5  feet  deep  and 
12  to  15  in  diameter  (Fig.  1).  Over  this  they  built  a  square  cabin  of 
split  poles  or  puncheons,  planted  erect  in  the  ground  and  covered  with 
a  flattish  puncheon  roof.  They  ate  and  slept  in  the  cellar  (it  being  only 
a  pit,  not  covered,  except  by  the  roof),  squatting  in  a  circle  around  the 
flre,  and  stored  their  supplies  on  the  bank  above  next  to  the  walls  of 
the  cabin.  For  a  door  they  took  a  puncheon  about  4  feet  wide,  set  it  up 
at  one  corner  of  the  cabin,  and  with  infinite  scraping;s  of  flints  and  elk- 
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boms  bored  a  round  \ko\e  through  it,  barely  large  enough  to  admit  the 
passage  of  au  Indian  on  all  fours.  The  cabin  being  built  entirely  of 
wood  and  not  thatched  accounts  partly  for  the  healthy  looking  eyes  of 
the  Klamath  tribes.  A  space  in  front  of  the  cabin  was  kept  clean-swepti 
and  frequently  paved  with  cobbles,  with  a  larger  one  placed  each  side 
of  the  door  holes,  and  on  this  pavement  the  squaws  sat  weaving  baskets. 

The  assembly  chamber  of  the  Karoks  in  California  is  wholly  under- 
ground and  oblong,  the  dimensions  being  10  feet  by  6  feet  and  about  7 
feet  high.  The  roof  is  flattish  and  level  with  the  earth.  It  is  puncheoned 
up  inside  and  airtight,  except  the  hatchway  at  the  side. 

This  structure  is  used  as  club-room,  council-house,  dormitory,  suda- 
tory and  medical  examination  room.  No  squaw  may  enter  on  penalty 
of  death,  except  to  stand  her  examination  for  m.  d. 

During  cold  weather  perpetual  fires  burn,  and  there  are  enough  in  each 
village  to  furnish  sleeping  room  for  all  adult  males  thereof.  The  wood 
is  gathered  by  the  men.  (See  Powers'  Cont.  N.  A.  Ethnol.,  Ill,  p.  25, 
for  curious  manner  of  cutting  this  wood.  Also  his  frontispiece  for  a 
picture  of  the  sweat-house). 

Another  style  of  lodge  very  seldom  seen  was  as  follows:  A  circular 
cellar  3  or  4  feet  deep  and  12  feet  wide  was  dug  and  the  side  walled  \\p 
with  stone.  Around  this  cellar,  at  a  distance  of  a  few  feet  from  the  edge 
of  it,  was  erected  a  stone  wall.  On  this  wall  they  leaned  up  poles,  pun- 
(;heons,  arid  broail  sheets  of  red  wood  bark,  covering  the  cellar  with  a 
conical-shaped  inclosure. 

Sometimes  the  stone  wall,  instead  of  being  on  the  inside  of  the  wig- 
w^am,  supporting  the  poles,  was  on  the  outside,  around  the  end  of  the 
l>oles,  and  served  to  steady  them. 

Shiftless  Indians  neglected  to  wall  up  the  cellars  either  with  stone  or 
wood,  leaving  only  a  bank  of  earth.  In  the  center  of  the  cellars  was  a 
five-sided  fire  pit,  walled  with  stone,  as  in  the  common  square  cabin. 
This  cellar  was  both  dining-room  and  dormitory;  a  man  lying  with  his 
head  to  the  wall  had  his  feet  in  comfortable  position  for  toasting  before 
the  fire.  Under  his  head  or  neck  was  a  wooden  pillow  a  little  rounded 
out  on  top.     (Fig.  5,  Powers',  p.  74.) 

The  most  humble  dwelling  of  all  is  called  the  ^*  wickiup,'^  which  is  little 
more  than  a  booth,  with  windbreak  on  the  north  side,  awning  overhead, 
and  the  minimum  of  comfort  and  safety  everywhere. 

The  Hupa  houses  are  said  to  have  been  half  cellars,  half  shanties,  the 
eaves  of  the  roof  only  a  foot  or  two  from  the  surface,  in  which  they  slept 
on  the  ground,  formerly  on  skins,  latterly  on  blankets,  their  pillow-blocks 
of  wood  12  inches  long  at  the  top,  3  inches  wide,  and  four  inches  high, 
resembling  the  neck  part  of  an  ox-yoke  inverted  (Fig.  5).  The  Korth 
American  Indians  did  not  generally  use  such  headrests,  which  are 
very  common  in  China  and  Japan  and  among  the  two  Oceanic  races — the 
Malayo-Polynesians  and  the  Papuans.  Lieutenant  Bay  says  that  many 
of  the  old  people  still  use  these  pillows.    Stephen  Powers  also  mentions 
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theui,  and  s'ent  an  example  to  the  National  Mnseam  in  1876.    (Coot,  to 
N.  Am.  EthnoL,  III,  74). 

Another  article  of  f urnitare  in  this  meagerl  j-furnished  Leasehold  is  the 
low  stool  of  wood  in  form  of  a  truncated  cone,  11  inches  wide  and  3 
inches  high  (Fig.  G).  There  are  no  tables,  neither  carpets  nor  hangings, 
except  as  the  well-tanned  buck-skins  and  pelts  on  floor  and  wall  perform 
the  functions  of  tapestry  and  curtains. 

DRESS  AND  ADORNMENT. 

The  native  dress  for  every-day  wear  among  the  northern  Galifornian  In- 
dians was  formerly  very  meager  and  little  varied  (Powers,  Cont  N.  A. 
EthnoL,  III,  Figs.  2, 3, 5, 6,  8, 23,  28,  30,  31).  For  the  body,  the  robe  of 
tanned  deer-skin,  or  of  pelts  sewed  together  (Fig.  7)  sufficed  for  both 
sexes.  Among  Lieuten  ant  Kay's  collection  is  a  man's  cloak  of  deer-skin, 
made  of  two  hides  of  young  deer  sewed  together,  or  rather  each  side 
consists  of  three-fourths  of  a  skin  so  united  that  the  two  tails  hang  down 
below  and  the  two  necks  extend  around  the  shoulders  of  the  wearer, 
fastening  in  front. 

The  ordinary  head  covering  for  the  men  was  formerly  a  hood  of  skin 
or  leather  ornamented,  but  the  women  wore  the  daintiest  cap  in  the 
world,  a  hemispherical  bowl  of  basketry  made  of  a  tough  fiber  twined 
with  the  greatest  nicety  and  embroidered  in  black,  brown,  and  yellow. 
(Plates  I,  II,  III,  Figs.  8-25.)  The  body  weaving  is  done  with  the  brown 
fiber,  showing  on  the  inside  and  occasionally  on  the  outside  in  narrow 
bands,  figures,  and  diaper  work.  Most  of  the  outer  side  is  ornamented 
by  overlaying  each  strand  of  the  brown  with  a  strip  of  tough  grass  in 
natural  color  or  dyed,  or  with  a  strip  of  the  black  stalk  of  the  maiden- 
hair fern.  In  twining  her  weft,  the  savage  weaver  managed  to  keep 
these  colored  grass  strips  outward,  although  she  would  for  variety  occa- 
sionally hide  the  grass  and  reveal  the  body  brown.  The  patterns  are 
produced  by  a  never-recurring  variety  of  fillets,  bands,  triangles,  and 
parallelograms  which  please  the  eye  by  their  form  and  color,  but  which 
are  the  easiest  of  all  to  produce,  requiring  only  careful  attention  to 
counting  stitches. 

The  shoes  of  the  Hupas  and  of  the  other  Indians  of  this  region  are 
made  high  like  gaiters  and  are  cut  from  a  single  piece  of  buckskin 
(Plate  IV,  Figs.  26-31)  sewed  up  at  the  back  rather  carelessly  by  a  bnck- 
nkin  cord  as  in  basting.  Down  the  instep  a  curious  seam  is  formed  as 
follows  (Fig.  29) :  The  two  edges  of  the  leather  are  slightly  split,  they 
are  then  brought  together  as  in  joining  the  edges  of  a  carpet.  A  loose 
cord  of  sinew  is  laid  along  the  two  edges  and  a  whipped  stitching  of 
sinew  made  to  join  the  two  inner  margins  of  the  edges  of  the  buckskin, 
inclosing  at  the  same  time  the  loose  cord  of  sinew. 

When  the  shoe  is  rounded  out,  the  two  outer  margins  of  the  leather 
come  together  on  the  outside  of  the  shoe  and  conceal  the  sewing  alto- 
gether,   A  coarse  sandal  of  the  thick  portion  of  the  elk-hide  or  of  twined 
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mattmg  is  worn  by  some  tribes  (Fig.  30),  and  also  a  nicely  woven  leg- 
ging of  soft  basketry  (Fig.  31).  The  latter,  however,  belong  to  fall  or 
oeremonial  dress. 

The  ceremonial  costume  of  all  the  Indians  in  the  region  ander  consid- 
eration is  most  elaborate,  free  use  being  made  of  pelts,  buckskins,  and 
paint,  and  of  feathers  especially.  A  few  pieces  of  costume  gathered 
by  Lieutenant  Bay  will  be  described  in  detail. 

Hats  of  elk-skin,  tanned  and  painted,  are  made  in  the  following  man- 
ner (Fig.  32) :  A  strip  of  elk-skin  about  7  inches  wide  is  cut  in  shape  of 
a  right  trapezoid,  measuring  19  inches  along  the  upper  edge  and  22 
inches  along  the  lower.  The  two  ends  are  sewed  together  with  two- 
ply  sinew  thread  by  a  row  of  blind  stitches,  visible  on  the  inside  and 
not  on  the  outside  of  the  hat.  The  body  of  the  hat  is  painted  red. 
Four  panels  or  cartouches  are  bounded  by  blue  lines,  from  which  ex- 
tend inwardly  points  and  wavy  lines.  The  interior  of  the  spaces  is 
in  white  pipe-clay.  A  tall  goose-feather  plume  arises  in  front,  and  a 
pendant  owl  feather  hangs  behind.  The  strings  are  of  calico  rag. 
Such  hats  are  worn  by  young  men  at  a  dance  which  is  given  when 
they  attain  the  age  of  20  years,  at  which  they  are  admitted  to  the  coun- 
cils of  the  bands. 

Head  bands  of  soft  deer  skin  are  worn,  14^  by  5  inches,  ingeniously 
ornamented  with  rows  of  different  material  recalling  certain  types  of 
Eskimo  embroidery.  (Fig.  33.)  Along  the  bottom  will  be  a  stripe  1 
inch  wide  formed  of  deer-skin  with  the  hair  on,  pointed  upwards,  and 
shorn  straight  above.  Over  this  may  be  a  broad  stripe  3 J  inches  wide 
formed  by  many  breasts  of  blue  jays.  This,  too,  is  succeeded  by  another 
band,  perhaps  of  deer-skin.  Further  up  a  stripe  formed  of  black  and 
white  triangle  alternating,  the  former  of  feathers,  the  latter  of  deer 
hair.  Above  all  a  row  of  nearly  a  hundred  pompons  of  wood-pecker's 
crest.  The  back  is  stiffened  with  several  vertical  splints  set  in  like 
modern  whalebone.  Along  the  sides  two  buckskin  flaps  lap  over  at  the 
back  of  the  head.  Lieutenant  flay  says  that  such  articles  are  used  as 
money.  They  are  worn  by  men  at  'festal  dances,  and  used  as  a  medium 
of  exchange.  In  traffic  the  value  is  about  $30,  and  Stephen  Powers 
speaks  of  an  inferior  one  for  which  the  owner  refused  $60. 

Hair  ornaments  for  the  dance  are  made  of  strips  of  haliotis  shell 
(varying  from  4J  to  1  inch  in  length  and  oblong,  though  irregular  in 
outiine)  and  pierced  at  one  end.  Through  this  hole  a  loop  of  leather 
string  is  passed  and  wrapped  in  three  places  with  a  strip  of  yellow 
grass  for  ornament.  Two  bunches  of  these  pendants,  nine  in  each 
bunch,  are  connected  by  a  string  just  long  enough  to  reach  over  the 
head  and  permit  the  pendants  to  hang  gracefully  on  either  side.  When 
shaken  these  bunches  produce  a  pleasing  sound. 

Every  attractive  object  is  laid  under  contribution  in  the  Hupa  head- 
dress, otter-skin,  wings,  crests,  necks,  tail  feathers  of  flickers,  wood- 
peckers, ducks,  blue  jays,  fox-skin,  pretty  shells,  dyed  grass,  quail- 
skins,  etc.    (Plates  y,  yi.  Figs,  34-41.)  Digitized  by  v^uugle 
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The  neck  ornameuts  of  the  womeu  in  this  regiou  arc  very  pretty  and 
of  great  variety,  beiug  wrought  chiefly  from  uuts,  shells,  beads,  grass, 
feathers,  and  leather.  Necklaces  are  frequently  made  of  the  seed  of  the 
piilon  tree  by  grinding  off  both  ends,  removing  the  fleshy  portion  and 
stringing.  When  Ihe  ends  are  ground  off  diagonally  and  the  seeds 
strung,  alternately  leaning  to  right  and  left,  they  form  a  pretty  zigzag 
effect  on  their  strings.  Smaller  pine  seeds  are  formed  into  necklaces 
variegated  here  and  there  with  white  beads  or  shells.  A  valuable  8i>eci- 
raen  in  this  line  is  a  necklace  of  nine  hundred  shells  of  OHvella  biplicaia 
strung  by  grinding  off' the  apexes. 

A  very  pretty  kind  of  woman's  necklace  is  made  of  bunches  of  grass 
cord  and  several  cords  in  each  bunch.  Bach  cord  consists  of  a  buuch 
of  grass  leaves,  sewed  with  a  delicate  cord  of  grass  thread  and  at  in- 
tervals with  bands  of  yellow,  red,  and  black  yarn,  the  cord  when 
served  being  less  than  one  eighth  inch  thick.  Hanging  on  the  neck, 
this  crescent  shaped  object  forms  a  very  attractive  ornament.  The  shell 
necklaces  are  of  three  varieties,  dentalium  and  oUvella  strung  length  • 
wise,  disks  of  oUvella  strung  as  wampum,  and  cylindrical  necklaces  of 
clamshell  disks. 

Dance  dresses  of  deer  skin  are  worn  by  women  on  occasions  of  cere- 
mony. There  are  three  of  these  of  extraordinary  elaborateness  in 
Lieutenant  Ray's  collection,  in  general  outline  alike,  and  differing  only 
in  details.  (Fig.  42.)  They  are  made  of  soft  deer-skin,  a  little  over  3 
feet  long,  2  feet  0  inches  wide  at  bottom,  and  widening  upward.  At 
the  top  two  strips  are  left  about  a  foot  long,, to  come  over  the  shoulders 
as  lapels.  The  lower  9  inches  of  the  bottom  are  slit  into  strings  one- 
eighth  inch  wide.  To  increase  the  fringe  a  series  of  holes  is  made 
across  the  bottom,  2  inche*s  above  the  top  of  the  fringe,  ^  inch  apart. 
Into  the  flrst  pair  of  holes  two  long  strings  of  buckskin  are  looped  mak- 
ing four  strands  of  fringe.  The  inner  one  of  these  holes  and  the  next 
hole  receive  two  more  strings,  and  so  on.  Excepting  the  two  end  ones^ 
each  hole  has  four  strands  passing  through  it.  Hereby  we  have  a  very 
hejivy  fringe  of  buckskin,  sometimes  hanging  down  18  inches.  The 
body  of  the  (;Joak  or  cape  is  plain.  The  upper  part,  forming  a  turn- 
down collar  and  lapel,  is  very  gracefully  decorated,  thus : 

About  G  inches  are  slit  into  much  narrower  strands  than  those  at  the 
bottom.  Each  strand  is  wrapped  with  the  grasses  used  in  basketry 
and  with  maiden-hair  fern  to  produce  patterns.  All  ol*  these  strands 
are  gathered  at  the  top  of  these  wrappings  by  a  row  of  twined  weaving 
with  the  cord  used  in  making  nets.  Then  half  an  inch  of  naked  leather 
strings  is  left,  succeeded  by  a  row  of  twined  weaving,  half  an  inch  of 
wrapped  strands,  half  an  inch  of  naked  strands,  1  inch  of  wrapping^ 
2  inches  of  naked  strands,  half  an  inch  of  wrapping,  a  narrow  strip  of 
naked  strands,  1  of  wrapping,  1  of  naked  strands,  half  an  inch  of 
wrapping,  and  finally  the  ends  of  the  strands  as  fringe.  In  one  case  a 
brass  sewing  thimble  is  attached  tQ  oacb  straud  to  make  a  jingling 
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sound.  The  alternation  of  bands  of  straw  and  leather  of  different 
widths,  the  triangular  gradines  wrought  by  serving  adjacent  strands 
with  a  different  number  of  wraps,  and  the  graceful  appearance  of  the 
flringe  make  of  these  dance  cloaks  very  attractive  objects.  No  two  of 
these  are  alike  in  the  sequence  of  colors,  the  width  of  stripe,  or  depth 
of  fringe. 

The  cinctures  worn  by  women,  and  many  other  specimens  in  the  mu- 
seum from  this  region,  are  constructed  on  the  same  plan,  so  that  the  de- 
scription of  one  of  the  most  complicated  will  include  all  the  rest  (Fig.  43). 
A  whole  buckskin  is  folded  in  the  middle.  At  the  creased  portion 
about  3  inches  are  left  whole.  The  tailor  slits  the  rest  of  the  skin  into 
"  shoe-strings."  Then  she  folded  the  skin  three  ply,  as  you  would  a 
sheet  of  letter  paper  for  a  long  envelope,  and  sewed  the  undercut  strip 
together  so  as  to  keep  the  skin  from  unfolding.  Commencing  at  one  side 
she  gathered  twelve  strings  into  a  cable,  taking  four  strands  from  each 
fold  of  the  skin,  and  wrapped  these  for  about  3  inches  into  a  cylinder 
with  broad  strips  of  yellow  grass.  Continuing  all  the  way  acrossshemade 
series  of  these  cables,  inclosing  in  each  twelve  strands.  With  buck- 
skin string  by  twined  weaving  she.  united  all  these  cylinders  together  at 
their  lower  ends,  wrapping  each  strand  with  yellow  grass.  She  iutro- 
daced  here  and  there  the  beads  and  pinon  seeds  so  as  to  form  bands 
across  the  cincture.  About  ,5  inches  of  the  bottom  of  each  strand  were 
served  with  a  kind  of  braiding  now  to  be  described.  A  very  long,  tough 
strip  of  straw  folded  by  its  middle  around  one  of  the  buckskin  strands, 
crossing  at  the  opposite  side,  the  ends  are  alternately  turned  back  and 
tucked  through  the  last  fold,  giving  the  appearance  of  a  rough  four-ply 
braid.  This  ingenious  trick  of  imitating  bniid  in  the  administration  of 
one  or  two  strands  has  been  elsewhere  noticed  on  the  borders  of  basket- 
work  bowls.    (Smithsonian  Eeport,  1884.  Pt.  II,  pi.  xxxi.) 

A  girdle  or  sash  made  of  grass  and  buckskin  is  also  worn  by  women. 
The  mode  of  manufacture  is  so  entirely  aboriginal  as  to  demand  a  mi- 
nute description.  (Fig.  44.)  Take  a  strip  of  buckskin  about  3  feet  long 
and  3  inches  wide  and  cut  all  but  a  short  piece  at  one  end  into  strings, 
which  should  be  rolled.  Provide  a  quantity  of  line,  shredded  sinew 
and  strands  of  yellow  grass.  Stretch  the  eight  leather  strands  so  as  to 
be  about  one-eighth  of  an  inch  apart.  Begin  at  the  end  where  the  strings 
are  not  cut  apart,  lay  a  thread  of  sinew  across  the  leather  strings  at 
right  angles  and  pass  a  strand  of  grass  between  each  pair  of  strings, 
around  the  sinews,  and  back.  Now  bring  the  sinew  around  the  outside 
string  and  across  as  before  and  double  all  the  straws  over  it,  and  back 
between  the  strings.'  The  straws  are  carried  back  and  forward  between 
the  strings  in  a  zig-zag  manner  around  the  sinew  laid  across  each  line. 
In  this  weaving  with  three  elements  Brussels  carpet  is  somewhat  antic- 
ipated. There  is  also  a  curious  dance  wand  made  of  basket-work,  which 
is  carried  in  the  hand  during  the  dance.  (Fig.  45.)  This  is  a  mat 
of  twined  grass  cloth  about  18  inches  square  woven  in  bands  and^ 
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triangular  patterns,  black  and  red.  A  rod  is  sewed  into  each  of  two 
opposite  ends  of  this  cloth  and  these  rods  brought  together  so  that  the 
rods  lie  parallel,  their  ends  projecting  like  the  boom  of  a  vessel.  The 
ends  of  the  wallet  thus  formed  are  closed  by  bits  of  cloth  and  the  ends 
of  the  rods  covered  with  red  cloth,  one  end  having  a  plume  of  bird 
feathers.  Among  the  Wilkes  collections  from  this  region  is  a  carved 
bone  nose-plug,  with  feather  ornaments  at  the  ends.  (Pig.  49.)  This 
form  of  adornment  is  not  common  at  present,  as  no  specimens  occur  in 
the  collections  of  later  explorers. 

The  necessary  accompaniment  of  the  dance  costume  is  the  toilet  of 
the  hair  and  face.  Tattooing  is  done  with  the  soot  of  the  pine  tree, 
macerated  in  deer's  marrow.  The  juice  of  herbs  is  also  employed. 
Then,  again,  there  are  vermin  tools,  consisting  of  a  paddle-shaped 
scraper  and  a  crusher.  (Figs.  46,  47.)  One  of  the  former  in  this  collec- 
tion (77197)  is  of  cedar,  13  inches  long,  made  very  smooth,  and  polished 
at  the  end  by  long  use.  The  other  is  of  the  white  portion  of  elk  horn, 
resembling  ivory,  diamond  shaped,  with  one  end  rounded,  7^  inches 
long,  and  nowhere  over  one-quarter  of  an  inch  thick.  It  has  the  ap- 
pearance of  old  Eskimo  ivory  implements,  amber-colored  by  long  use. 
The  rounded  side  is  covered  with  the  triangular  markings  so  much 
affected  by  this  people  and  apparently  transferred  from  basketry. 
The  crusher  is  a  cylindrical  section  of  an  elk's  femur,  6^  inches  long. 
The  modm  operandi  is  to  stir  up  the  vermin  with  the  paddle  and  to 
crush  them  and  their  eggs  by  placing  the  crusher  under  the  hair  and 
pressing  it  with  the  paddles. 

Tlie  hair-brushes  of  the  Hupa  are  made  of  rigid  vegetable  threads 
and  root  fibers  about  6  inches  long  (Fig.  48),  by  doubling  the  strands 
and  inclosing  them  like  the  hairs  of  a  white-wash  brush  in  a  handle  or 
grip  of  elk  skin  sewed  fast.  The  ubiquitous  paint  mill  is  made  of  granite 
or  schistose  rock,  napiforra,  about  4  inches  in  the  long  diameter,  with  a 
globose  depression  from  2  to  3  inches  wide  at  top.  The  cup  is  coated 
with  ocher  and  becomes  extremely  smooth  from  constant  mulling. 

PREPARATION  AND  SERVING  OF  FOOD. 

As  late  as  1850  all  the  bauds  of  Indians  now  on  the  flupa  Valley 
Reservation  were  living  in  pristine  simplicity  of  social  structure,  arts, 
and  ceremonies,  which  even  now  survives  to  a  large  extent  among  the 
old  and  conservative.  Dr.  Moflfatt,  the  surgeon  of  the  reservation  in 
1865,  says :  "  Their  food  varied  with  the  season  of  the  year ;  each  suc- 
cessive month  furnished  its  own  peculiar  staple  articles." 

Autumn  supplied  the  all-important  acorn,  large  quantities  of  which 
were  collected  and  kept  in  store  for  use  during  the  winter  and  ensuing 
spring.  Winter  was  the  great  hunting  time.  Then  they  chased  the 
tnanwitch  (deer),  and  small  game  over  the  hills,  bow  in  hand,  or  laid 
in  wait  for  them  in  the  thickets.    Grouse,  quails,  and  small  birds  were 
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hanted  and  shot  with  arrows  or  caaght  io  rude  snares  set  for  them. 
The  frait  of  the  chase,  with  the  acorns,  thus  constitated  the  winter  sup- 
ply of  food  almost  exclusively. 

Spring  brought  new  viands.  Early  vegetation  furnished  abundance 
in  the  form  of  young  leaves  and  stems  of  succulent  plants,  with  their 
roots  attached,  and  various  species  of  clover,  which  were  gathered  in 
large  quantities  and  eaten.  This  was  the  season  when  the  squaws 
might  be  seen  setting  out  in  procession,  each  with  a  basket  swung  upon 
her  back,  furnished  with  a  piece  of  wood  about  3  feet  in  length  and 
sharpened  to  a  point  at  both  extremities  to  dig  up  roots,  worms,  etc. 
This  was  the  season  also  when  fishing  commenced,  sometimes  earlier, 
sometimes  later,  according  to  the  subsidence  of  the  high  water  and 
other  circumstances. 

The  summer  months  prolonged  the  same  supply,  with  the  addition  of 
Indian  potatoes,  or  soap-root,  as  it  is  called  by  the  whites,  a  large  and 
nutritions  bulb  which  grows  abundantly  upon  the  hills,  and  various 
kinds  of  wild  fruits  and  nuts,  together  with  the  ricl),  fat  salmon.  This 
was  the  feasting  time  par  excellence  of  the  California  Indian.  (Ind. 
Aff.  Eept.,  1865, 116.) 

Both  the  land  and  the  water  yield  an  abundant  supply  of  food  to  the 
natives  in  this  region. 

The  vegetable  food  is  gathered  chiefly  by  the  women^  while  it  falls  to 
the  lot  of  the  men  to  ransack  the  forests  and  the  waters  for  game  and 
fish.  The  outfit  of  the  primitive  gleaner,  miller,  and  cook  is  worthy  of 
special  description,  inasmuch  as  we  are  able  to  follow  her  steps  from 
the  beginning  to  the  end  of  her  laborious  journey.  While  no  edible 
root  or  fruit  was  despised,  the  oaks  furnished  the  chief  breadstuff. 
The  acorns  were  gathered  in  an  osier  hamper,  about  16  inches  high  and 
20  inches  in  diameter  (Plate  vii.  Fig.  50),  built  up  by  fastening  the 
osier  warp  by  means  of  a  twined  cord  of  the  same  material,  the  meshes 
about  Jths  by  |^th  inch,  quite  uniform  in  size.  Around  the  top  ran  six 
or  seven  rows  of  close-ttvined  weaving  with  brown  rush  and  grass,  in 
which  the  brown  and  the  grass  color  alternately  covered  one  another. 
That  is,  by  using  two  colors  the  weaver  could  bring  either  one  into  view 
a4  libitum.  This  form  of  basketry  is  used  by  the  women  in  carrying 
loads,  supported  by  a  band  across  the  forehead.  Filled  with  acorns 
Uiis  hami>er  was  placed  on  the  back  and  held  in  position  by  means  of 
the  carrying  pad  (Plate  vin.  Fig.  51),  consisting  of  a  disk  of  mat  5  by 
4  inches,  made  by  coiling  loose,  native-made  rope,  and  sewing  the  coil 
with  thread  of  grass.  To  each  end  of  this  pad  is  fastened,  by  a  two- 
pronged  attachment,  the  band  of  rope  which  passes  around  the  back  of 
the  head  to  hold  the  pad  in  place.  This  consists  of  rope  served  with 
fine  native  twine.  A  collection  of  this  type  of  pads  from  diiferent  tribes 
of  men,  as  worn  by  the  human  beast  of  burden,  would  be  an  instructive 
chapter  in  the  progress  of  our  race,  marked  by  the  passage  of  the  pad 
from  the  forehead  to  the  crown^  and  of  the  carrier  from  a  half-prone 
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savage  harvester  to  aa  arrow-straight  Italian  water-carrier.  Abont  the 
middle  of  October  the  Indians  of  northern  Oaliforuia  beat  the  acorns 
from  the  trees  with  long  poles,  and  carry  them  home  in  deep  conical 
baskets.  The  sqnaws  remove  the  hulls  by  holding  an  acorn  on  a  stone 
and  giving  it  a  slight  tap  with  a  stone  pestle.  The  nuts  are  then  dried 
and  beaten  to  powder  in  a  hollow  of  a  rock.  The  flour  is  soaked  a  few 
hours  in  a  large  hollow  scooped  in  the  sand.  The  water  draining  off 
carries  away  the  bitterness.  It  is  then  cooked  into  a  kind  of  mush  in 
baskets  by  means  of  hot  stones,  or  bake<l  into  bread  in  an  underground 
oven.  (Oont.  N.  A.  Ethnol.  Ill,  421.)  If  the  harvest  is  of  seeds  rather 
than  of  acorns,  they  must  be  winnowed.  This  is  done  in  a  shallow  bowl 
tray  of  the  closest  twined  basketry,  which  the  good  woman  has  not  failed 
to  decorate  with  geometric  patterns,  following  that  incomparable  artistic 
instinct  which  is  the  heritage  of  all  the  people  who  breathe  the  air  from 
the  Pacific  Ocean.  Further  inland  among  the  Ute  tribes  a  hot  stone  is 
trundled  around  in  this  tray  to  partially  roast  the  seed  as  well  as  to 
consume  the  chafP. 

If  the  harvest  of  seeds  or  acorns  is  not  immediately  needed,  it  is 
stored  in  close  granaries  or  in  open-work  baskets.  (Plate  vii,  Figs.  53 
and  54. 

The  miller's  apparatus  is  the  most  intricate  in  the  evolutionary  series 
short  of  the  quern,  and  consists  of  five  parts,  the  mat  or  tray  at  the 
bottom  (Plate  VII,  53a),  the  mortar-stone  (526),  the  hopper  (52c)  the 
pestle  (Fig.  56  and  52d),  and  the  grass-root  broom  for  sweeping  up  the 
grist  {52d).  This  affair  is  quite  widespread,  including  the  territory 
of  two  classes  of  basket- weavers,  those  that  twine  and  those  that  coil 
their  work.    (See  paper  on  basketry,  Sm.  Rep.  1884,  II.) 

The  basket-tray  plays'  the  part  of  the  cloth  under  the  hand-mill  to 
receive  the  grist  when  the  hopper  and  stone  are  not  glued  together. 

The  bowl-shaped  basket  hoppers  vary  slightly  in  size  and  much  in 
adornment.  But  Bay's  specimen  is  10  inches  wide  at  the  top  and  has  an 
opening  3^  inches  in  the  bottom.  (Plate  vii.  Fig.  55,  also  Fig.  52(?.)  The 
weaving  of  this  specimen  is  very  intricate.  The  warp  is  of  osier  radiated. 
Commencing  at  the  lower  edge  the  weft  proceeds  as  follows:  Two  rows 
of  plain  twined  osier;  four  rows  of  three-ply  twine,  commencing  with  tw» 
strands  Of  osier  and  one  of  brown  bast,  and  ending  with  three  of  brown. 
The  greater  part  of  the  body  is  made  of  brown  and  black  bast  twined  in 
two-ply,  but  the  white  color  is  produced  by  overlaying  either  of  these 
two  colors  with  a  strip  of  grass  leaf  which  the  weaver  knows  how  to  re- 
veal or  conceal  on  the  outer  portion.  The  geometric  figures  are  in  black, 
brown,  and  grass  color.  The  margin  is  very  curiously  wrought,  as  fol- 
lows: The  ends  of  the  warp  osiers  are  bent  downward  and  plaited  into 
an  eight-ply  braid  and  the  ends  cut  off  on  the  inside.  As  the  braid 
passes  each  warp  osier  it  is  plaited  in  and  one  cut  off  This  braid  forms 
a  margin  at  an  angle  of  45  degrees.  Under  the  cut  ends,  a  hoop  of  wil- 
low is  bound.    This  hopper  is  used  as  follows :  A  large  shallow  basket  is 
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placed  on  the  groaud,  and  a  flat  stone  placed  on  the  basket.  The  hop- 
per rests  on  the  stone  to  hold  acorns,  manzanita,  berries,  etc.,  in  place. 
The  margin  is  held  in  the  left  hand  while  with  the  right  the  pestle  is 
brought  to  bear  upon  the  acorns  or  grain.  In  more  southern  portions 
of  Oalifornia  the  basket  is  glued  to  the  stone  with  pitch.  A  full  outfit 
consists  of  one  hopper,  one  stone  pestle,  one  large  shallow  basket,  and  a 
smooth  flat  stone  from  12  to  18  inches  in  diameter.  A  larger  hopper, 
more  plainly  ornamented,  measures  18  inches  in  diameter  at  top,  with 
an  opening  at  the'  bottom  of  G  inches  diameter.  In  the  two-ply  and 
three-ply  twine,  in  the  deft  handling  of  grass  lining,  the  strengthening 
rods  and  plaited  margin,  this  specimen  resembles  the  last,  excepting 
the  black  color.  Here  we  have  only  the  osier,  brown  and  grass  color. 
Mr.  Livingston  Stone  collected  two  very  similar  specimens  from  the  Mc- 
Cloud  Biver  Indians  living  in  the  vicinity  of  the  Hupas,  and  Mr.  Powers 
others  from  the  Tule  River  country.  These  last  are  similar  in  form ,  but 
the  stitch  of  the  basket  is  entirely  different,  being  the  very  beautiful 
ooiled  stitch  of  the  Yuroks  and  other  tribes  of  central  and  southern  Cali- 
fornia.   (Smithsonian  An.  Rep.  1884,  Pt.  II,  pi.  xix.) 

A  basket  forming  part  of  the  outfit  of  the  acorn  grinder  is  21  inches 
in  diameter  and  G  inches  deep.  It  is  closely  woven  by  twining  in  brown 
and  grass  color,  forming  a  trefoil  pattern. 

The  rudest  pestles  are  formed  by  knocking  off  the  edges  of  a  piece 
of  hard  rock  with  a  flint  hammer-stone.  These  may  be  ground  down 
to  symmetrical  form  upon  a  flat  sandstone  kept  constantly  wet.  (Pig. 
5G.) 

Mr.  Powers  tells  us  that  bread  or  mush  is  made  from  the  acorns  of 
the  chestnut  oak  {QuerctM  densiflora)^  which  are  first  slighly  scorched  and 
then  iK)unded  up  in  stone  mortars.  (Plate  vii,  52.)  The  meal  thus 
prepared  is  wet  with  water  and  the  mixture  poured  into  little  sand 
pools  scooped  in  the  river  beach,  around  which  a  fire  is  made  until  the 
stuff  is  cooked,  when  the  outside  sand  is  brushed  off  and  the  bread  is 
ready  to  be  eaten.    (Powers  Cont.  Ill,  60.) 

The  Hui)a  cook  their  mush  in  a  basket  pot  not  unlike  a  "  dinner-pot " 
in  shape.  (Fig.  57.)  Smooth,  clean  bowlders  are  heated  and  dropped 
into  the  mush,  which  is  stirred  with  a  strong  mush-stick  or  paddle. 
(Fig.  58.) 

Frying-pans  of  lapis  ollaris  are  also  used  in  cooking  cakes.  These 
ore  carelessly  rectangular  in  shape,  say  about  10  inches  long,  half  as 
wide,  and  an  inch  thick.  In  addition  to  these  are  many  small  baking 
dishes  of  lapis  ollarUj  like  the  so-called  individual  pans  in  which  civil- 
ized cakes  are  baked.  This  form  should  be  especially  noticed.  The 
Hnpa  Indians  use  them  for  cooking  a  kind  of  bread  made  of  acorn-meal. 
(Wheeler  VII,  102.)  Among  the  so-called  paint  dishes  in  archseological 
collections  are  many  of  soapstone  and  other  soft  material  not  at  all 
suited  to  rubbing  up  paint.  We  have  here  a  much  more  rational  ex. 
planationof  the  proper  function. 
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For  eating  their  mush  the  Hupas  employ  a  rather  pretentions  spoon 
of  horn  (Fig.  59),  bowl-shaped  like  that  of  a  large  kitchen  spoon.  The 
handle  is  short  and  zigzag  with  a  spoon-shaped  grip  at  the  apper  end. 
The  typical  characteristics  are  the  zigzag  or  notched  handle,  the  pro- 
jections like  quillons  near  the  bowl,  and  the  spoon-shaped  grip.  Quite 
a  number  of  spoons  from  the  Klamath  area  present  these  marks.  For 
savage  spoons  these  are  small  specimens,  but  they  are  much  larger  than 
ours.  It  must  be  remembered,  however,  that  the  Indian  dips  his  food 
from  a  common  pot,  and  that  his  spoon  is  rather  more  of  a  ladle  and 
soup  plate  than  a  mere  conveyer  from  a  dish  to  his  mouth.  The  eater 
holds  his  spoon  near  his  mouth  in  his  left  hand  and  alternately  con- 
veys a  morsel  therefrom  to  his  mouth,  sipping  the  liquid  portion  from 
the  rim  as  from  a  porridge  bowl. 

On  the  testimony  of  both  Mr.  Powers  and  Mr.  Purcell,  a  species  of 
food  not  enticing  to  civilized  stomachs  is  relished  by  the  California  sav- 
ages. When  the  rain  falls  in  autumn  enough  to  give  the  earth  a  thor- 
ough soaking  and  the  angle- worms  begin  to  come  to  the  surface,  then 
the  Yuki  housekeeper  turns  her  mind  to  a  good  bowl  of  worm  soup. 
Armed  with  her  "  woman  stick,"  the  badge  of  her  sex,  which  is  a  pole 
about  G  feet  long  and  1^  inches  thick,  sharpened  and  fire-hardened  at 
one  end,  she  seeks  out  a  piece  of  rich  moist  soil  and  sets  to  work. 
Thrusting  the  pole  into  the  ground  about  a  foot  she  turns  it  around 
in  every  direction  and  so  agitates  the  earth  that  the  worms  come  to  the 
surface  in  large  numbers  for  a  radius  of  2  or  3  feet  around.  She  gathers 
and  carries  them  home  and  cooks  them  into  a  rich  and  oily  soup.* 

Mr.  Purcell  says:  "The  Indians  of  Eound  Valley  go  out  when  the 
ground  is  wet  to  catch  angleworms.  They  take  a  pole,  sharp  at  one  end, 
and  punch  it  as  deep  as  possible  in  the  earth.  They  then  work  it  back 
and  forward  and  in  a  short  time  the  fish  worms,  made  uncomfortable  by 
the  extra  pressure,  will  begin  to  crawl  out.  These  worms  are  eaten  raw 
or  made  into  soup." 

While  treating  of  the  food  customs  it  may  be  well  to  speak  of  the 
closely  woven  fbod  or  table  mats,  the  pretty  salmon  dishes  of  twined 
openwork  basketry  in  osier.  (Fig.  60.)  For  the  warp  six  osier  rods  are 
overlaid  by  six  others  at  right  angles,  and  held  in  place  by  an  osier 
wrapped  around  the  outside  of  the  crossing.  The  warp  rods  are  then 
separated  radially  and  held  by  three  coils  of  close  twined  weaving. 
The  coil  is  then  continued  in  open  work,  each  turn  removed  fkrther 
as  it  passes  outward.  New  warp  rods  are  added  at  each  turn  to  keep 
the  meshes  at  a  uniform  width.  There  is  no  fastening  oflP  at  the  mar- 
gin, the  twine  clasping  the  ends  of  the  soft  osier  suflBciently  to  hold. 
These  tray-like  baskets  are  abouti  1  foot  or  more  in  diameter  and  3 
inches  deep.    They  are  used  to  serve  up  salmon. 

Salmon  baskets  of  open  willow  work,  10  and  11  inches  wide,  3Jdeep, 
are  formed  by  a  series  of  warp-sticks  one-sixteenth  of  an  inch  thick  and 

*  Frequently  the  worms  are  broaght  to  the  surface  by  the  Indlaus  dancing  over 
the  ground  to  make  the  game  uncomfortable  below.  ^  ^'^'^^^  ^^  VjUU^ r: 
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the  same  distaDce  apart,  held  firmly  id  place  by  a  continuous  coil  of 
twined  osier  about  three-fourths  of  an  inch  between  the  turns.  Four 
radial  bars  of  black  break  the  monotony  of  the  fabric  and  produce  a 
pretty  effect 

PIPES  AND  SMOKING. 

The  Indians  of  northern  California  smoked  formerly  a  wild  tobacco, 
Nicotiana  qtmdrivalvia  (Gray),  N.  plumbagini/oliw  (Bolander).  It  was 
smoked  alone  or  mixed  with  dry  manzanita  leaves  (Arctoataphylos 
glauca).  Mr.  Powers  says  that  it  has  a  pungent,  peppery  taste  in  the 
pipe,  which  is  not  disagreeable. 

The  pipes  are  conoidal  in  shape,  and  are  either  of  wood  alone,  stone 
alone,  or  latterly  of  stone  and  wood  combined,  as  will  appear  further  on. 
(Plate  vin-ix.  Figs.  61-73.)  The  beginning  of  such  a  pipe  would  be  a 
hollow  reed,  or  pithy  stem,  with  the  tobacco  deposited  in  one  end.  A 
plain  cone  of  wood  fitted  fbr  smoking  starts  the  artificial  series.  (Fig. 
61).  Rude  pipes  are  cut  out  of  one  piece  of  laurel  or  manzanita  and 
shaped  like  a  fisherman's  wood  maul  or  one  of  the  single-handed  war- 
clubs  of  the  Pueblo  Indians.  (Fig.  62.)  The  length  of  stem  is  about  11 
inches;  length  of  bowl,  2^  inches;  diameter  of  bowl,  2  inches;  of  stem, 
J  of  an  inch.  The  bowl  is  a  cup-shaped  cavity,  very  shallow.  The 
whole  specimen  is  very  rude,  looking  as  though  it  had  been  chipped  out 
with  a  hatchet  or  heavy  fish-knife. 

The  next  grade  of  pipes  are  of  hard  wood  resembling  the  last  described 
in  type,  but  very  neatly  finished.  The  stem  is  about  14  inches  long 
and  iV^hs  of  an  inch  thick.  The  head  is  spherical,  1§  inches  in  diameter. 
The  bowl  is  cup-shaped  and  the  cavity  nearly  1  inch  in  diameter.  (Fig. 
64.) 

A,  small  pipe  of  soapstone  is  also  used,  in  which  the  straight  pipe  is 
presented  in  its  simplest  form.    (Fig.  65.)    Length,  2g  inches. 

There  are  also  pipes  of  fine-grained  sandstone  of  graceful  outline,  re- 
sembling in  shape  a  ball  bat,  7  inches  long,  7^  inches  wide  in  the  thickest 
part.  A  very  noteworthy  thing  about  this  pipe  is  the  extreme  thinness 
of  the  walls.  (Fig.  63.)  At  the  mouth  part,  where  it  is  thickest,  the 
stone  does  not  exceed  one-eighth  of  an  inch,  while  through  the  upper 
portion  it  is  less  than  one-sixteenth  of  an  inch  in  thickness.  The  cavity 
does  not  present  the  series  of  rings  which  appear  in  stone  that  has  been 
bored  out,  but  innumerable  longitudinal  scratches  fill  the  inner  surface. 

The  only  solution  of  this  appearance  is  that  the  interior  was  excavated 
by  the  use  of  a  file  or  other  hard  tool.  By  the  great  size  of  its  interior, 
this  pipe  is  connected  with  the  tubular  objects  from  the  mounds  called 
telescopes  by  some,  sucking  tubes  by  others,  and  pipes  by  others.  (See 
Dr.  Abbott's  paper  in  Wheeler's  Survey  West^f  One  Hundredth  Merid- 
ian, Vol.  VII,  pi.  VII  and  text.) 

The  stone  pipes  were  taken  from  old  graves,  and  this  kind  are  now 
no  longer  in  use. 
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We  have,  again,  a  little  pipe  no  larger  than  some  cigarette  holders. 
(Fig.  60.)  Except  in  its  diminutive  size  and  simplicity  it  might  have 
served  as  a  model  for  the  three  to  bo  next  described,  or  for  the  type 
specimen  mentioned  at  the  head  of  this  list.  Length,  2|  inches ;  greatest 
width,  three-fourths  of  an  inch;  depth  of  bowl,  ^ths  of  an  inch.  (See 
Powers,  Fig.  43.) 

They  likewise  use  a  tapering  pipe  of  hard  wood,  12J  inches  long.  If 
inches  wide  at  the  larger  end.  What  may  be  called  the  stem  is  7| 
inches  long.  The  other  portion  is  carved  by  a  series  of  octagons  and 
chamfers  which  give  to  the  specimen  quite  an  ornamental  appearance. 
( Fig.  69.)  The  bowl  is  Jths  of  an  inch  wide  and  2  inches  deep.  This  ex- 
ample has  been  smoked  a  great  deal,  being  charred  very  much  in  the 
bowl.  (Collected  by  Livingston  Stone.  Compare  Figs.  2  and  5,  Plate 
IX,  Dr.  Abbott's  paper  in  Wheeler's  Survey  West  of  One  Hundredth 
Meridian,  Vol.  VII.) 

Other  beautifully  finished  pipes  of  the  same  type,  evidently  turned 
in  a  lathe  to  please  the  Hupa  fancy,  are  kept  with  the  greatest  care  in 
leather  pouches  made  for  the  purpos3.  (Pigs.  71,  73.)  They  are  made 
of  different  woods  highly  polished.  The  remarkable  feature  is  the  bowl 
of  serpentine  set  in  a  tapering  shouldered  socket  at  the  wide  end  of  the 
stem,  and  the  whole  turned  and  polished.  The  bowl  is  a  conical  cavity 
in  serpentine. 

The  next  example  consists  of  a  pipe  and  case.  The  pipe  has  a  stem 
shaped  like  a  club  or  ball  bat,  and  a  bowl  of  compact  steatite.  In  gen- 
eral features  pipes  of  this  class  resemble  the  cigarette  holder,  and  they 
are  found  among  the  Utes  and  Mohaves,  as  well  as  in  the  mounds. 

When  it  is  remembered  that  many  Indians  recline  while  smoking,  it 
will  be  seen  that  this  is  the  only  sensible  form  of  the  pipe  for  them. 

Their  tobacco  pouches  of  basket-work  are  ovoid  in  form  and  hold 
about  1  quart.  (Plate  viii.  Fig.  67.)  They  are  made  of  twined  weav- 
ing in  bands  of  brown  and  checkered  grass,  so  common  in  the  basketry 
of  the  Klamaths  as  to  be  typical.  Six  buckskin  loops  are  attached  to 
the  rim  of  this  basket  in  such  a  manner  that  their  apexes  meet  in  the 
center  of  the  opening.  A  long  string  is  fastened  to  the  apex  of  one 
loop  and  passed  through  all  the  others  serially  to  close  the  mouth  of  the 
pouch.    Height,  6  inches;  width  of  mouth,  2J  inches. 

BASKET-MAKING. 

The  basket-making  of  these  Indians  belongs  exclusively  to  the  twined 
pattern  of  weaving,  as  that  of  the  more  southern  California  tribes 
belongs  to  the  coiled  type.  (Fig.  74.)  (Smithson.  An.  Eep.  Pt.  II.  p. 
21J1J,  and  pi.  xviii,  xix.) 

From  willow  twigs  and  pine  roots,  says  Mr.  Powers,  they  weave  large 
loundmats  for  holding  acorn  flour;  varioussized,  flattish,  squash-shapcnl 
hiiftkets,  watertight;  deep  conical  ones  of  about  a  bushel  capacity,  to 
be  carried  on  the  back,  and  others  to  be  used  at  pleasure  as  drinking- 
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caps  or  skullcaps  (Plate ,  Fig.  — ),  for  only  the  squaws  ordinarily 

wear  anything  on  their  heads,  in  which  latter  capacity  they  fit  very 
neatly.    (Powers,  Cont.,  Ill,  47.) 

In  carrying  her  baby  or  a  quantity  of  acorns,  the  squaw  fills  her  deep 
conical  basket  and  suspends  it  on  her  back  by  a  strap  which  passes 
loosely  around  it  and  ^thwart  her  forehead.    (Powers  Cont,  III,  47.) 

The  Bound  Valley  Indians  make  their  baby  cradles  of  splints  run- 
ning up  and  down.  A  hood-shaped  awning  covers  the  face  and  also 
keeps  the  baby  from  rolling  out.  Formerly  new-born  children  declared 
defective  by  the  medicine  man  were  put  to  dea(ih.  On  the  birth  of  a 
male  child  the  father  goes  on  a  hunt  and  does  not  return  until  he  has 
secured  much  game.  This  is  to  make  a  mighty  hunter  of  the  baby  boy. 
The  basketry  at  Round  Valley  Reservation  is  made  of  the  root  of  a 
shrub  which  grows  in  swampy  land.  Mr.  K  J.  Purcell  says  that  they 
gather  great  bunches  of  this  root,  which  they  keep  soaked  in  water  until 
it  is  needed  for  use.  The  roots  are  deftly  split,  and  the  inside  scraped 
with  a  sharp  stone  or,  recently,  with  a  knife.  The  ribs  are  formed  of  a 
tough  twig,  and  the  coiled  sewing  is  done  by  means  of  a  needle  made 
of  antler  or  bone.  This  form  of  coiled  weaving  is  unknown  at  Hupa 
Reservation,  the  twined  pattern  being  used  exclusively.  It  should  be 
noted  that  the  Northern  Tinn6  or  Athapascan  employes  the  coiled  method 
altogether. 

Mr.  Purcell  narrates  a  tradition  of  the  Ukio  Indians  of  Round  Val- 
ley Reservation  which  is  connected  with  their  basketry. 

Once  upon  a  time  everything  was  a  vast  body  of  water,  over  which 
all  was  darkness.  Hovering  over  this  expanse  in  the  darkness  was  a 
large  white  feather,  the  embodiment  of  one  of  their  spiritual  beings, 
that  finally  becomes  weary  and  lights  down  into  the  water.  Here  was 
a  whirlpool  in  which  the  feather  is  carried  around  so  rapidly  that  a 
great  foam  is  formed,  which  grows  larger  and  larger  until  a  floating 
mass  is  aggregated ;  of  this  the  feather  spirit  forms  the  land. 

Still  all  was  dark,  and  the  feather  goes  around  among  all  the  worlds 
to  look  for  light.  On  visiting  one  of  these  he  was  taken  sick  and  was  car- 
ried by  the  hospitable  inhabitants  to  the  sweat-house.  Here  his  eyes 
became  dazzled  by  the  brilliaut  light,  and  on  looking  up  he  beheld 
several  beautiful  suns  hanging  from  the  roof.  The  inhabitants  one  day 
going  off  on  a  great  hunt  left  two  old  men  to  wait  on  the  sick  visitor. 

These  nurses  fell  asleep  and  the  feather  spirit  carried  off  one  of  the 
suns  in  a  basket.  Though  hotly  pursued  he  arrived  safely  home  with 
his  prize.  He  carried  it  far  to  the  east  and  set  it  low  on  the  ground, 
but  this  position  did  not  suit  him.  So  .he  moved  it  again  and  again, 
and  continued  to  move  it  about  until  our  day. 

The  pretty  jar-shaped  baskets  in  our  collections,  covered  all  over  with 
feathers,  are  made  by  coiling  and  catching  in  the  shaft  of  a  bright-colored 
feather  under  each  stitch.  It  was  in  one  of  these  baskets  the  sun  was 
carried  off  by  the  feather  spirit. 
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TOOLS  OF  GENERAL  USE. 

The  common  tools  of  the  aborigines  were  such  as  were  natarally 
attached  to  their  life  and  habits,  plus  the  natural  refinement  of  the 
people. 

The  leaf-shaped  blades  of  the  jasper  knives  found  in  graves  closely 
resembles  those  now  in  use  (Plate  x,  Figs.  75-78),  but  this  handle  of 
pine  is  very  much  decayed,  being  partially  protected  by  a  covering  of 
pitch.  The  blade  is  fastened  in  place  with  pitch,  and  the  color  is 
brown,  striped  with  green. 

These  specimens,  with  those  before  described,  afford  a  probable  ex. 
planation  of  the  method  of  hafting  the  whole  class  of  implements  com- 
monly called  leaf  shaped  spearheads. 

There  are  eight  specimens  of  this  kind  in  the  collection,  the  material 
varying  from  a  dark-brown  to  a  dull  bluish  chalcedony  color,  some 
brown  striated  with  light  blue.  All  of  them  are  set  in  handles  by 
means  of  pitch.    The  following  tabular  statement  will  characterize  them : 


No. 

Blade. 

"tl^t: 

Width. 

Thick- 
ness. 

Handle. 

Length. 

Description. 

1 

2 

3 

4 

Brown,  veined  with  blue 

Brown 

Brown,  veined  with  blue 
....do 

Inches. 
4 

H 

Inches. 

i 

2 

2i 

Inches. 

I 

i 
k 

Incites. 

6| 
4 

1 

Pine,  of  one  piece,  blade  glued. 
Do. 
Do. 
Do. 

6 

6 

7 

8 

Green  and  brown  mixed 

Brown 

Brown,  striped  with  blue 

Blue-gray - 

Do. 
Pine,  of  one  piece,  blade  lashed. 
Pine,  of  two  pieces,  lashed  at  both 

ends. 
Pino,  of  two  pieces,  lashed  at  one 

end. 

Compare  these  hafted  knives  with  Wheeler  (Vol.  VII,  Plate  vn). 

There  is  in  the  Ray  collection  an  obsidian  knife,  wrapped  around 
one  end  with  a  strip  of  otter  skin  (Plate  x.  Fig.  78).  The  blade  is  of 
mottled  obsidian,  black  and  brown,  7 J  inches  long,  If  inches  wide, 
and  1  iV  inches  thick.  The  Indian  who  gave  this  knife  to  Lieutenant 
Bay  informed  him  that  this  particular  kind  of  stone  is  held  in  great 
veneration,  and  is  brought  from  a  great  distance. 

The  mottled  obsidian  is  not  found  in  the  Ilupa  Valley.  The  use  of 
this  form  as  a  talisman  is  paralleled  by  the  veneration  in  which  stone 
implements  are  held  all  over  the  world  when  their  active  normal  use  is 
lost. 

Among  the  articles  paraded  or  worn  in  the  ceremonial  dance  is  a 
flake  or  knife  of  obsidian  or  jasper,  some  of  which  are  15  inches  or 
more  in  length,  and  about  2^  inches  wide  in  the  widest  part.  These 
are  wrapped  with  skin  or  cloth  to  prevent  the  rough  edges  from  lacer- 
ating the  hand.  But  the  smaller  ones  are  mounted  on  wooden  handles 
and  glued  fast.  The  large  ones  can  not  be  purchased  at  any  price,  but 
Mr.  Powers  procured  some  about  6  inches  long  Skt  f  3^50  f^piece^   These 
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are  not  properly  knives,  but  jewelry  for  sacred  purposes,  passing  cur- 
rent also  as  money. 

The  fire-drill  is  of  the  simplest  type,  consisting  of  two  pieces  of  soft 
cedar  or  redwood.  The  opinion  is  commonly  held  that  the  fire-drill 
must  consist  of  a  soft  bed  and  a  hard  drill-piece.  In  this  example  both 
are  of  soft  wood.  Among  the  Pueblo  Indians  sand  is  placed  in  the 
cavity  of  the  lower  stick  to  increase  by  friction  both  the  heat  and  the 
pulverization  of  the  wood. 

Elk-horn  wedges,  sharpened  by  rubbing  on  stones,  are  indispensa- 
ble to  the  woodmen  (Plate  x,  Fig.  79).  Selecting  a  fallen  redwood, 
straight  and  free  from  knots,  they  hack  a  notch  a  few  inches  deep 
reaching  a  third  or  more  of  the  way  around  the  tree. 

By  means  of  the  wedges  and  stone  hammer  (Fig.  2-4)  they  split  oflF  a 
kind  of  jacket  slab  long  enough  for  the  height  of  the  wigwam,  2  or  3 
inches  thick  and  4  or  5  feet  wide.  This  puncheon  observes  the  curva- 
ture of  the  tree,  but  on  being  exposed  to  the  sun  for  a  few  days  it 
warps  out  flat  They  then  dress  it  smooth  with  elk-horn  or  flint  axes. 
(Powers,  101.) 

SPECLAX  INDUSTBIES. 

The  special  industries  of  the  California  Indian  men  were  connected 
with  hunting  and  fishing. 

The  Walakki  method  of  capturing  deer  is  to  run  them  down  afoot. 
These  animals  have  very  much  the  habit  of  running  in  certain  trails 
and  the  Indians  make  these  trails  a  study ;  they  post  relays  of  men  at 
points  where  the  animal  is  apt  to  pass,  and  so  give  him  continual  chase 
until  he  is  out  of  his  range  and  thus  get  him  so  blown  that  he  either 
stands  at  bay  or  takes  to  the  water. 

An  old  hunter  narrates  that  he  has  seen  them  often  capture  a  fine  buck 
in  this  manner.  Then  again  they  construct  two  slight  lines  of  brush- 
wooil  fence  converging  to  a  point  where  a  snare  is  set,  and  chase  the 
animal  into  this  snare. 

Besides  this,  they  often  run  down  hare  and  rabbits.  This  is  more 
easily  done.  A  company  of  Indians  get  together  in  a  space  of  meadow 
or  in  an  open  wood  and  whoop  and  beat  the  cover  to  flush  the  quarry. 
Terrified  by  the  noise  the  animal  runs  wild,  springs  in  the  air,  and  leaps 
square  off  from  a  straight  run  even  when  nothing  moves  or  makes  a 
noise  near  it,  and  so  beats  itself  completely  out,  or  slips  into  a  burrow. 
This  is  sport  for  the  Indians,  who  whoop,  laugh,  swing  their  arms,  fling 
clubs,  and  make  a  deal  of  noise.  Mr.  Powers  says  an  Indian  boy  can 
run  a  rabbit  to  cover  in  ten  minutes,  split  a  stick  fine  at  one  end,  thrust 
it  down  the  hole,  twist  it  into  his  scut  and  pull  him  out  alive. 

The  Huniboldt  Bay  Indians  catch  deer  or  elk  in  a  trap  constructed  as 
follows:  Two  long  lines  of  brushwood  fence,  or  of  strips  of  bark  tied 
from  tree  to  tree,  converge  until  they  compel  the  elk  to  pass  through  a 
narrow  chute.  At  this  point  the  Indians  place  a  pole  in  such  manner 
tliat  |)be  animal  is  obliged  to  let  down  bis  boms  to  pass  underneath  and 
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tlias  he  inserts  his  head  iuto  the  uoose.  This  trap  is  made  of  grass  or 
fibrous  roots  twisted  in  a  rope  as  large  as  a  man's  arm  and  attached  to 
a  pole  in  such  fashion  that  the  elk  drags  it  down,  whereapon  he  speed- 
ily becomes  entangled  in  the  contiguous  bushes  and  anchored  fast. 

The  eel-trap  of  Eel  River  is  made  of  splints,  tunnel-shape,  with  a  fun- 
nel-shaped entrance  at  the  large  end  through  which  the  creature  could 
wriggle,  but  which  closed  on  him  and  detained  him  inside.  Traps  of 
this  kind  they  weight  down  so  that  they  float  mostly  below  the  surface 
of  the  water ;  they  then  bind  them  to  stakes  planted  in  the  river  bottom. 
Thus  they  turn  about  with  the  swish  of  the  tide,  keeping  the  large  end 
always  against  the  current,  that  the  eels  might  slip  in  readily'.  The 
stakes  are  driven  into  hard  pack  shingle  by  patiently  driving  and 
working  them  until  they  are  firmly  settled.    (Powers,  103.) 

They  construct  the  toggle-heads  of  their  salmon  har[)oons  (Fig.  80)  as 
follows :  A  point  of  antler,  bone,  or  metal  from  2J  to  3J  inches  in  length, 
more  or  less  flattened,  and  sharp  at  the  tips,  is  armed  at  its  lower  ex- 
tremity with  two  barbs  laid  alongside,  lashed  down,  and  covered  with 
pitch.  (Fig.  — .)  In  the  same  lashing  is  included  one  end  of  the  leader, 
a  short  strap  of  deer  rawhide.  Into  a  slit  at  the  other  end  is  spliced 
the  line,  a  piece  of  rope  from  1  to  3  feet  long,  attached  at  its  opposite  end 
to  the  side  of  the  shaft.  Some  spears  have  two  or  more  prongs,  each 
armed  with  one  of  these  toggle-heads. 

When  the  fish  is  struck  its  struggles  detach  the  toggle-head  and  it  is 
retrieved  by  means  of  the  line  and  pole.  Toggle-heads  of  similar  type 
are  in  use  among  all  the  salmon  eating  Indians  or  northwest  California. 
The  Hupa  annually  dam  the  Klamath  at  intervals  by  a  structure  ar. 
ranged  so  that  no  fish  can  pass  through  with  the  fiow  of  water.  The 
McCloud  Indian  trap  consists  of  stakes  or  bushes  built  out  into  the 
river  at  a  fall  or  rapid  in  the  form  of  the  letter  V,  having  the  angle  down- 
stream and  a  basket-trap  at  the  angle.  This  method  proved  i)erfectly 
worthless,  as  of  course  it  must  be,  for  catching  healthy  fish,  as  this  con- 
trivance eutrai)s  only  the  exhausted  ones  that  are  going  down  the  river 
and  none  that  are  coming  up.  They  do  not  use  salt  in  drying  their  fish, 
the  air  of  Oalifornia  being  dry  enough  to  preserve  them  without  it. 

Most  of  the  salmon  used  for  drying  are  taken  in  August  and  Septem- 
ber when  they  are  spawning  or  falling  down  the  river  after  spawning. 
They  are  then  easily  captured  by  spearing  (Fig.  81.)  or  by  traim.  Their 
spears  are  verv  long  and  carefully  made. 

The  traps  are  merely  baskets  of  bushes  placed  at  a  fall  or  rapid  and 
winged  on  each  side  by  a  fence  of  stakes  or  bushes  running  at  a  slight 
angle  up  the  river,  so  that  the  exhausted  fish  coming  down  the  river 
finally  find  their  way  into  the  basket  and  are  there  trapE^. 

The  McCloud  Indians  do  not  try  to  trap  the  fish  coming  up  the  river, 
but  only  those  going  down,  which  is  just  the  contrary  of  the  principle 
of  the  white  man's  trap  and  nets.  The  Indians  very  singularly  prefer 
the  exhausted  and  dying  salmon  for  drying. 
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As  soon  as  a  salmon  is  speared  or  taken  from  the  trap  it  is  opened 
(the  spawn  always  being  saved  as  a  loxnry)  and  split  and  bnng  on  a 
bush  or  fence  made  for  the  purpose  in  the  open  air.  In  the  dry  air  of 
California  the  drying  process  is  sufficient  to  preserve  them  without  salt. 

The  Indians  never  use  salt  in  preserving  their  salmon  and  will  not 
cat  salt  meat  of  any  description.  When  the  salmon  are  sufficiently 
dried  they  are  tied  together  in  bundles  and  packed  away  around  the 
aides  of  the  lodges.  These,  repulsive  as  they  seem,  represent  the  main 
support  of  the  Indians  during  the  winter  and  are  highly  valued  by  them. 

Tbedip-nets  used  in  taking  eels  and  young  salmon  are  made  triangular 
in  shape,  10  feet  by  14  feet,  open  along  the  long  side  of  the  triangle  and 
closed  on  the  other  side  and  base.  They  are  knit  of  two-ply  twine  made 
from  toagh  fiber.  The  meshes  are  three-fourths  of  an  inch  square,  made 
with  the  regular  flsherman^s  knot  or  becket  hitch.    (Fig.  82.) 

Their  seines  are  also  made  of  this  twine,  hard  twisted,  which  is  itself 
maunfacturcd  from  the  leaf  of  a  very  tough  grass  or  sedge.  Each  blade 
of  grass  produces  two  strands  of  fiber.  It  is  stripped  when  the  grass 
is  green  by  scraping  with  the  thumb  nail  or  a  mussel  shell  fastened  on 
the  thumb,  similar  to  the  tool  employed  in  scraping  down  sinew  on  the 
bows. 

No  spindle  is  used,  the  fiber  being  twisted  with  the  palms  of  the  hands 
on  the  thigh.  The  net  is  knotted  like  those  of  civilized  people ;  that  is, 
the  thread  of  each  mesh  is  brought  down  around  the  mesh-stick,  then 
through  the  bight  of  the  stitch  above,  and  fastened  by  a  half  hitch  quite 
around  both  strands  of  the  same  mesh. 

Specimens  of  the  raw  material,  fiber,  twine,  and  nets  were  sent  by 
Lieutenant  Bay.  The  net  is  in  shape  of  an  elongated  isosceles  triangle, 
with  along  side  open,  10^  feet  long  and  4  feet  deep  at  the  base. 

The  seine  needle  has  a  long  and  slender  shaft  (Fjg.  82),  the  two 
ends  resembling  a  duck's  head  in  outline,  the  thread  passing  between 
the  two  phalanges  of  the  beak  into  a  wide  elliptical  space.  Length  10^ 
inches. 

The  Hupa  had  well-established  laws  and  riparian  rights  to  hunting, 
fishing,  nutting  grounds,  laws  of  murder,  injury,  insulting  words,  etc 

The  sling  of  the  Hupa  is  a  very  intricate  affair  made  of  buckskin.  The 
thongs  of  sinew  or  tough  cord  are  united  to  the  leather  by  first  passing 
through  it  and  then  coiling  on  themselves.  The  ordinary  loop  on  one 
end  and  knot  on  the  other  are  also  used  by  them.    (Fig.  83.) 

BOWS  AKD  ABEOWS. 

'  The  methods  of  the  northern  Oalifomian  bowyer  and  fletcher  are  now 
pretty  clearly  understood.  For  ordinary  flaking  of  jasper  or  obsidian 
(Fig.  85)  he  uses  a  common  pebble  hammer-stone,  but  for  detaching 
flakes  of  the  best  quality  he  uses  between  his  hammer  and  his  core  a 
<*  pitching  tooP  or  sort  of  cold-chisel  of  the  hardest  antler.  (Fig.  93.) 
For  shaping  his  points  he  has  an  arrow-sharpener  of  bone  or  antler 
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lashed  to  a  handle  of  wood,  almost  identical  with  the  one  emi)loyed  b3' 
the  Eskimo  of  Port  Barrow,  etc.  (92  and  96). 

Note. — A  very  curious  metamorphobis  of  the  Eskimo  type  is  the  following :  For- 
merly the  Alaskan  Eskimo  chipped  their  arrow-head  and  skin-scrapers  with  a  com* 
pound  flint  chipper  of  bone  and  rubbed  the  brash  edge  down  to  prevent  tearing  tbo 
skin.  When  he  substituted  the  steel  for  the  stone  blade,  he  still  employed  the  arrow- 
chipper  to  take  the  wire-edge  off  the  blade.  Finally  he  has  invented  a  somewhat 
similar  tool,  with  a  beaver  tooth  in  place  of  a  bone,  and  this  tool  is  now  labelled 
knife-sharpener  in  most  collections. 

The  Hapa  tool  for  chipping  arrow-heads  is  thus  nsed :  The  work  is  held 
in  the  palm  of  the  hand,  which  is  protected  by  a  backskin  pad,  and  the 
chips  are  flaked  off  by  pressing  on  the  edge  of  the  flint  with  the  tool 
held  in  the  right  hand,  the  ball  of  the  handle  resting  in  the  palm.  The 
Point  Barrow  Eskimo  also  press  downward  in  chipping  with  a  similar 
tool. 

"  The  Viard  arrow-maker,^  says  Powers,  '*  takes  a  piece  of  jasper,  chert 
obsidian,  or  common  flint,  which  breaks  sharp-cornered  and  ^ith  a 
conchoidal  fractnre ;  this  he  heats  in  the  fire  and  then  cools  slowly, 
which  splits  it  in  flakes.  Then  taking  one  of  these  flakes  he  gives  it 
an  approximately  right  shape  by  striking  it  with  a  rough  hammer,  then 
slips  over  his  left  hand  a  piece  of  buckskin  with  a'hole  to  ilt  over  the 
thumb  (this  backskin  is  to  prevent  the  hand  from  being  wounded),  and 
in  his  right  hand  he  takes  a  pair  of  buck-horn  pincers  tied  together  at 
the  point  with  a  thong.  Holding  the  piece  of  flint  in  his  left  hand  he 
breaks  off  from  the  edge  of  it  a  tiny  fragment  with  the  pincers,  by  a 
twisting  or  wrenching  motion.  The  piece  is  often  reversed  iu  the  hand 
so  that  it  may  be  worked  away  symmetrically.  Arrow-head  manufact- 
ure is  a  specialty,  just  as  arrow-making,  medicine,  and  other  arts.^ 
These  pincers  are  probably  only  our  compound  chipper.  With  the 
Klamath  Biver  Indians  a  piece  of  bone  is  fastened  to  a  wooden  shaft 
1 J  feet  in  length,  the  working  point  of  which  is  crooked  and  raised  to 
an  edge,  the  force  employed  being  all  the  time  solely  pushing.  To 
guide  the  instrument  with  a  steady  hand  the  handle  is  held  between 
the  arm  and  the  breast,  while  the  point,  with  but  little  play  room,  as- 
sisted by  the  thumb,  works  on  the  edge  of  the  flake,  which  again  is  held 
for  greater  safety  in  a  piece  of  deer-skin.  After  the  two  sides  have 
been  worked  down  to  a  point  then  another  instrument  is  required,  with 
which  the  barbs  and  projections  are  broken  out.  This  is  a  needle  or 
awl  of  about  3  inches  in  length,  and  by  a  pushing  motion  the  desired 
pieces  are  broken  out,  as  with  the  first-mentioned  tool. 

These  Indians  have  also  what  (Plate  xxi,  Fig.  90)  is  c;:Jled  an  "  arrow 
straightener,"  which  they  use  to  straighten  arrow-shafts,  and  likewise 
their  arrows  that  have  become  warped  by  use.  This  tool  is  employed 
thus:  The  arrow -shaft  (Plate  xx,  Fig.  84)  is  passed  through  a  slot,  and 
the  workman  looks  along  the  shaft  and  nips  it  with  the  tool  where  it  is 
crooked.  They  go  over  the  arrows  with  the  straightener  several  times 
while  working  them  down  witka  knife.    For  lashing  the  head  and  feather 
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(Fig.  8S)  the  flnest  shredded  sinew  from  the  leg  of  the  deer  is  used 
(Fig.  SG).  Glac  is  made  from  the  sturgeon  and  paint  from  the  ochers 
of  the  hills  (Fig.  89).  For  filling  up  the  interstices  of  sinew,  wood,  and 
stone,  pitch  (Fig.  87)  is  administered  by  means  of  a  pitch-stick  (Ffg.  91.) 
The  war  arrows  of  the  Hnpas  are  the  perfection  of  grace.  They  con- 
sist of  the  following  parts,  which  will  be  described  in  the  following 
order:  head^  foresha/tj  shaft j  ahqftment^  smA  nocfc,  each  with  its  seizing 
or  lashing.    (Figs.  99,  102.) 

The  arrow-heads  are  of  jasper,  chalcedony,  obsidian,  and  bottle-glass 
firom  ^  of  an  inch  to  2^  inches  in  length,  quite  uniformly  |  of  an  inch 
in  width  and  ^  of  an  inch  in  thickness,  forming  an  isosceles  triangle 
with  incurved  base.  Side  notches  are  made  for  the  siuev^  thread  which 
forms  the  lashing  of  the  head.  Bird-arrows,  designed  to  stun  rather 
than  to  wound,  lack  the  stone  head. 

The  foreshaft  (Fig.  102b)  is  about  3^  inches  outside  measure,  painted  or 
not,  according  to  fancy,  and  inserted  into  a  socket  in  the  end  of  the  shaft 
by  a  point  3  inches  long.  The  shaft  is  always  a  sucker  of  white  wood, 
and  with  the  shaftment  measures  about  2  feet  in  length.  There  is  little 
fiitnilarity  between  the  uniform,  straight,  and  delicate  rod  and  the  twig 
or  sucker  out  of  which  it  has  been « formed.  Much  time  and  pains  are 
expended  in  removing  the  bark  by  means  of  wooden  wrenches  or  nippers, 
in  steaming  and  straightening  with  a  wooden  wrench  (Fig.  90),  scraping, 
standstoning  with  two  pieces  of  coarse-grained  sandstone  having  semi- 
cjlindrical  groves  (Fig.  94),  and  finally  in  polishing  down,  not  with 
eraory  paper,  but  with  the  leaf  of  a  coarse  marsh-grass  full  of  siliceous 
particles. 

The  shaftment  or  feathered  part  is  in  the  neighborhood  of  6  inches  in 
length.  Three  feathers  (Fig.  88)  are  seized  on  at  the  ends  by  sinew 
(Fig.  86),  but  they  are  not  always  glued  down  along  the  shaftment.  Al- 
most uaiver^sally  around  the  shaftment,  inside  the  feather,  occur  streaks 
of  paint  in  endless  variety  of  color  (Fig.  102c),  width  of  stripe,  and  order 
of  succession.  In  the  same' quiver  will  occur  variation  of  width  and 
succession,  but  not  in  colors.  These  decorations  have  been  called  clan 
and  owner  marks. 

Nock  is  the  part  of  the  arrow  concerned  with  the  bow-string  (Fig. 
102^).  Itself  may  be  flat,  like  a  fish-tail,  cylindrical  like  the  shaftment, 
only  wrapped  with  the  feather  seizing,  bulbous  as  in  the  Chinook  ar- 
row, or  flaring  as  in  the  swallow- tailed  nock  of  the  Indian  tribes  of  the 
plains  and  the  great  interior  basin. 

On  the  Hupa  arrows,  the  nock  is  cylindrical,  slightly  bulbous  by 
reason  of  thick  paint  on  the  feather-seizing.  The  notch  in  the  nock 
may  either  be  angular  or  rectangular.  All  the  sinew  lashings  in  this 
series  are  painted. 

The  fishing  arrows  of  the  Elupa  (Fig.  100)  have  a  foreshaft  of  bone 
which  have  bilateral  barbs,  one,  two,  or  three  pairs,  aud  to  the  front  of 
this  foreshaft  are  lashed  the  stone  heads. 
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The  Hapa  bows  (Fig.  IP3)  all  belong  to  one  type,  sinew-lined  as  dis- 
tinguished from  the  sinew  backing  of  the  Eskimo.  There  are  two  va- 
rieties, called  by  the  collectors  war  bows  and  hunting  bows,  the  former 
4  feet  long,  the  latter  3  feet  4  inches,  about.  They  are  all  made  of  yew, 
a  little  over  1  inch  wide  and  J  inch  thick  at  the  handle,  expanding  to 
IJ  inches  in  width  in  the  limbs,  and  contracting  gracefnlly  to  about  f 
of  an  inch  at  the  nock,  which  is  about  1  inch  long,  less  than  ^  inch  wide, 
and  bent  at  an  angle  of  45  degrees. 

The  back  of  this  bow  is  covered  with  a  lining  of  sinew  so  carefully 
put  on  as  to  mimic  the  bark  of  wood,  its  thickness  exactly  fitted  to  the 
exigencies  of  the  work  to  be  done.  The  sinew  of  the  larger  animals  is 
carefully  shredded  (Fig.  86)  and  laid  on  with  glue  made  from  the  lower 
jaw  of  the  sturgeon,  making  a  solid  mass.  The  back  of  the  wood  bow  is 
gashed  so  as  to  aflbrd  a  good  sticking  surface  for  the  glue  and  sinew. 

The  sinew  is  doubled  over  the  nocks,  whipped  down  with  strips  of 
buckskin,  and  tufted  with  a  stripe  of  otter  fur  (Fig.  1036).  The  grip  is 
also  seized  with  a  strip  of  buckskin  and  bound  by  two  rings  of  otter 
fur.  The  bow-string  is  of  two-ply  sinew  twine,  ^  inch  thick.  Lieu- 
tenant Bay  thus  describes  bow  and  arrow  making  among  the  Natano 
and  Kenuck  Indians : 

Manufacture  of  Boies  and  Arrotca  among  the  Natano  (Rupa)  and 
Kenuclc  (Klamath)  Indians, — The  bow-makers  of  both  these  tribes  are 
specialists,  and  the  trade  is  now  confined  to  a  very  few  old  men.  I 
have  here  seen  no  man  under  forty  years  of  age  that  could  make  a  bow 
or  an  arrow,  and  only  one  old  man  who  could  make  a  stone  arrow-head. 

To  make  a  bow,  the  wood  of  a  yew  sapling  2J  to  3  inches  in  diameter 
is  selected  and  rough  hewn  to  shape,  the  heart  side  inward  and  the 
back  carefully  smoothed  to  the  form  of  the  back  of  the  bow.  The  sinew 
is  laid  on  while  the  wood  is  green,  and  held  in  place  until  dry  by  means 
of  a  twine  wrapping.  In  this, condition  it  is  hung  in  the  sweat-house 
until  the  wood  is  thoroughly  seasoned,  when  it  is  finished  and  strung, 
and  in  some  cases  the  back  varnished  and  painted.  The  most  delicate 
part  of  the  operation  is  to  get  the  proper  tepsion  on  the  sinew  backing. 
If  too  tight  the  wood  crimps  or  splinters  when  the  bow  is  strung,  and 
a  lack  of  proper  tension  leaves  the  bow  weak  and  worthless.  When 
the  bow  is  seasoned  it  has  a  reverse  curve  of  about  3  inches. 

The  sinew  for  the  backing  and  bow-string  is  taken  from  the  back  and 
the  hind  leg  of  the  deer  at  the  time  of  killing,  and  dried  for  future  use. 
When  required  it  is  soaked  until  pliable,  stripped  into  fine  shreds  and 
laid  on  by  commencing  at  each  end  and  terminating  at  the  center  of  the 
bow.  The  sinew  is  slightly  twisted  and  dried  before  it  is  placed  on 
the  bow. 

The  glue  used  to  fix  the  backing  is  obtained  by  boiling  the  gland  of 
the  lower  jaw  and  the  nose  of  the  sturgeon.  This  is  dried  in  balls  and 
preserved  for  use,  and  is  prepared  by  simply  dipping  it  in  warm  water 
and  rubbing  it  on  the  wood. 

The  arrow-shafts  are  usually  made  from  the  wood  of  the  wild  currant 
and  are  worked  to  shape  with  a  knife  and  tried  by  the  eye.  After 
roughing  they  are  allowed  to  season  and  are  then  finished.  Any  curves 
are  taken  out  with  a  straightener,  made  of  a  piece  of  hard  wood,  spin- 
dle-shaped and  perforated  in  the  middle.    The  arrow-heads  osed  for 
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war  and  for  big  game  are  asaally  made  from  flint  and  obsidian,  and 
more  recently  of  iron  and  steel.  Tiio  flakes  for  the  stone  heads  are 
knocked  oft*  by  means  of  a  pitching  tool  of  deer  antler.  The  stone  heads 
are  made  with  a  chipper  composed  of  a  crooked  handle  to  which  is 
lashed  a  short  piece  of  antler  percisely  similar  to  those  which  I  col- 
lected at  Pt.  Barrow.  The  work  is  held  in  the  left  hand  on  a  pad  and 
flaked  off  by  pressure  with  the  tool  in  the  right  hand  in  exactly  the 
same  manner  as  I  found  the  Inimits  doing  in  Northern  Alaska. 

The  bows  made  by  these  people  are  effective  for  game  up  to  50  or  75 
yards,  and  would  inflict  a  serious  wound  at  100  yards.  At  50  yards  the 
arrows  will  penetrate  a  deer  from  five  to  ten  inches.  I  never  heard  of 
one  passing  entirely  through  a  deer.  The  elkskii^  armor  which  I  send 
to  the  Museum,  Fig.  105,  is  proof  against  any  arrow. 

The  eye  is  formed  in  the  middle  of  the  bow-string,  by  a  running  knot, 
the  bow-string  is  then  twisted,  the  right  length  measured  off,  and  the 
noose  formed  by  making  a  half  hitch  so  as  to  bring  the  string  in  the 
middle  of  the  belly  side  of  the  nock.  The  rest  of  the  string  is  wrapped 
around  the  nock  and  fastened  off  by  gluing  and  tucking. 

The  ornamentation  of  these  bows  is  done  in  red  and  blue  paint,  the 
forms  being  chiefly  the  triangle  omnipresent  in  the  Hupa  decorator's 
imagination. . 

I  shall  speak  more  fully  of  the  development  of  the  sinew  back  in  a 
paper  on  savage  archery  now  preparing,  and  will  merely  draw  attention 
here  to  the  perfect  success  which  has  been  achieved  in  converting  the 
breaking  strain  upon  a  brittle  wood  into  the  tensile  strain  upon  the 
toughest  flber  in  the  world. 

Another  point  noticed  by  Mr.  John  Murdoch  is  the  similarity  of  these 
bows  to  those  of  some  Tinn6h  tribes  in  the  elliptical  shape  of  the  limbs. 
The  Eskimo  have  in  some  localities  this  form  in  the  sinew-backed  bow. 

For  a  quiver  (Fig.  104)  the  Yurok  takes  the  skin  of  a  raccoon  or  mar- 
tin, turns  it  wrong  side  out,  sews  it  up,  and  suspends  it  behind  him  by 
a  string  passed  over  one  shoulder  and  under  the  other,  while  the  striped 
tail  flutters  gaily  in  the  air  at  his  shoulder. 

In  the  animal's  head  he  stuffs  a  quantity  of  moss,  as  a  cushion  for 
the  arrow-heads  to  rest  in,  to  prevent  breakage. 

The  Hupas  employ  the  skin  of  the  coon,  martin,  deer,  fox,  and  otter 
for  making  their  quivers. 

The  Hupas  and  Klamath  Indians  no  longer  use  the  stone  club  of  the 
meri  or  patoo  pattern.  The  specimen  described  by  Lieutenant  Kay  was 
found  in  a  grave;  it  is  made  of  chloritic  schist,  and  measures  12  inches 
long.  The  old  men  informed  Lieutenant  Bay  that  they  were  in  common 
use  before  the  advent  of  the  white  man.  The  meri  form  occurs  here  and 
there  in  the  new  world,  but  never  so  graceful  in  outline,  so  beautifully 
IK)lished,  nor  in  such  hard  material  as  the  typical  weapon  which  reached 
its  perfection  in  New  Zealand. 

The  function  of  weapons  belonging  to  this  class  in  our  day  is  the  kill- 
ing of  large  fish,  like  the  halibut  of  the  Pacific  coast.  The  National 
Museum  coujbains  several  fish-killing  clubs,  somewhat  resembling  this 
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weapon.  It  is  also  proper  to  say  that  forms  as  rude  as  oars  oocnr  ia 
!N"ew  Zealand.  The  elk  skin  armor  (Fig.  105)  worn  by  warriors  in  battle 
as  protection  from  arrows  is  now  nearly  obsolete.  These  salts  have 
been  worn  by  several  generations,  and  in  some  of  the  modem  battles 
with  the  whites.  The  casps  and  triangular  figares  are  intended  to 
denote  the  number  of  enemies  slain  and  captives  taken.  It  is  worn 
so  as  to  cover  the  left  side,  with  the  left  arm  through  the  slit,  the  head 
through  the  opening,  and  the  tie  on  the  right  shoulder,  and  it  is  also 
tied  below  the  right  arm.  The  arrow  cuts  and  bullet  marks  were  re. 
ceived  in  battle. 

There  is  another  kind  of  armor  made  of  wattles  and  twine,  woven  and 
bound  with  buckskin,  (Fig.  106.)  This  is  worn  in  battle  to  protect  the 
body;  it  is  tied  across  the  breast  from  left  to  right.  The  red  lines  de- 
note the  number  of  enemies  slain  or  captives  taken,  also  the  rank  of 
the  wearer. 

This  class  of  armor  was  in  common  use  among  the  Natanoand  Kennck 
Indians  before  the  introduction  of  fire-arms,  but  it  is  now  nearly  obso- 
lete. This  is  the  only  complete  suit  which  Lieutenant  Bay  was  able  to 
obtain. 

BOAT  BUILDING. 

As  the  redwood  grows  only  along  the  Lower  Elamath  the  Turok 
have  a  monopoly  of  making  canoes;  and  they  sell  many  to  the  Elarok. 
A  canoe  on  the  EUamath  is  not  pointed  like  the  Chippewa  canoe,  but 
the  width  at  either  end  is  equal  to  the  tree's  diameter.  (Figs.  107, 108.) 
On  the  great  bar  across  the  mouth  of  the  river,  and  all  along  the  coast 
for  80  miles,  there  are  tens  of  thousands  of  mighty  redwoods  cast  up 
on  the  strand,  having  been  either  floated  down  by  the  rivers  or  grubbed 
down  by  the  surf;  hence  the  Indians  are  not  obliged  to  fell  any  trees, 
and  have  only  to  burn  them  into  suitable  lengths.  In  making  the  canoe 
they  spread  pitch  on  whatever  place  they  wish  to  reduce,  and  when  it 
has  burned  deep  enough  they  clap  on  a  piece  of  raw  bark  and  extin- 
guish the  fire.  By  this  means  they  round  them  out  with  wonderful 
symmetry  and  elegance,  leaving  the  sides  and  ends  very  thin  and  as 
smooth  as  if  they  had  been  sand-papered.  At  the  stern  they  bum  and 
polish  out  a  neat  little  bracket,  which  serves  as  a  seat  for  the  boatman. 
They  spend  an  infinity  of  puddering  on  these  canoes,  two  Indians 
sometimes  working  on  one  five  or  six  months,  burning,  scraping,  and 
polishing  with  stones  (nowadays  they  use  iron  tools  and  dispatch  the 
work  in  a  few  days).  When  completed  they  are  sold  for  various  snms, 
ranging  from  $10  to  $30,  or  even  more.  They  are  not  as  handsome  as 
the  Smith  Hiver  or  the  T'-sln-tik  canoes,  but  quite  as  serviceable. 

A  large  .ue  will  carry  5  tons  of  merchandise,  and  in  early  days  they 
used  to  take  many  cargoes  of  fish  from  the  Klamath,  shooting  the 
dangerous  rapids  and  surf  at  the  mouth  with  consummate  skill,  going 
boldly  to  sea  in  heavy  weather,  and  reaching  Crescent  City,  22  miles 
distant,  whence  they  returned  with  merchandise.    When  they  are  not 
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nsinfi:  these  canoes  they  tarn  them  bottom  side  np  on  the  sandy  beach 
and  bream  them,  or  haal  them  into  damp  and  shady  coves,  or  cover  them 
thickly  with  leaves  and  brashwood  to  prevent  the  thin  ends  from  snn- 
cracking.  When  they  do  become  thus  cracked,  they  bore  holes  through 
with  bucks-horn  and  bind  the  ends  together  with  withes,  twisting  the 
same  tight  with  sticks — a  kind  of  rude  tourniquet,  which  closes  up  the 
cracks  better  than  calking  would  do.    {Of.  Powers,  Contr.  N.  A.  Ethnol. 

m.) 

MONEY  AND  ITS  USES. 

The  money-box  is  made  from  a  section  of  antler  (Fig.  109),  probably 
elk.  The  rough  outer  portion  has  been  removed  and  the  white  sub- 
stance cut  to  resemble  a  flat  column  with  banded  ends.  There  are  in 
this  case  rings  at  either  end.  Between  these  bands,  on  the  concave 
portion,  a  slit  2^  inches  long  and  about  ^  of  an  inch  wide  is  cut 
down  to  the  core ;  the  latter  is  carefully  scraped  out  to  form  a  box  or 
pocket  Into  this  dentalium  shells  or  Indian  currency  are  put  (Fig. 
110),  a  little  plate  of  antler  laid  over  the  mouth,  and  a  long  strip  of  buck- 
skin wrapped  many  time^  around  the  whole  and  tucked  in.  (Fig.  109a.) 
In  this  particular  specimen  the  tail  of  some  fur-bearing  animal  did  serv- 
ice,  in  addition  to  the  month  cover,  in  keeping  the  money  from  rattling 
around  in  the  box. 

*  A  more  elaborate  money-box  is  made  of  a  large  section  of  elk  horn; 
6|  inches  long  and  2\  inches  thick.  The  central  column  is  4  inches ; 
the  remaining  space  foims  two  bands  at  the  ends,  each  ornamented  with 
three  deeply  cut  lines  and  the  etched  triangles  which  constitute  the 
chief  element  of  a  carver's  ornament  among  the  Hupas.  The  mouth  of 
the  box  is  3  J  by  ^  inches.  On  either  side  of  the  mouth  a  rectangular 
space  is  etched  in  triangles,  leaving  plain  rhombs,  no  two  of  which  are 
of  the  same  proportions.  The  covering  of  the  mouth  in  this  case  was 
the  ivory  scale  of  a  centigrade  thermometer — ominous  comment  upon 
the  fate  of  some  former  prospector.  Around  the  cover  was  wrapped 
more  than  a  yard  and  a  half  of  buckskin,  about  three-fourths  of  an  inch 
in  width.  The  contents  of  this  box  were  most  interesting.  Six  denta- 
lium shells,  which  we  shall  number  from  1  to  6,  were  thus  characterized : 

1.  2|  inches,  wrapped  with  red  fish  skin. 

2.  Same  length,  wrapped  with  red  fish  skin.. 

3.  2  inches,  wrapped  around  the  top  with  woody  fibers. 

4.  2  inches,  wrapped  only  in  upper  portion  with  snake  skin. 

5.  l|f  inches,  wrapped  with  maiden's-hair-fem  stalk. 

6.  l|  inches,  wrapped  with  woody  fiber,  dyed  red. 

Other  shells  are  wrapped  with  skin  and  fern  and  tipped  with  wood- 
I>ecker  feathers. 

The  Karok,  says  Mr.  Powers,  use  the  red  scalp  of  the  woodpecker  for 
money,  which  rates  at  $2.50  to  $5  apiece,  and  the  dentalium  shell,  of 
which  they  grind  off  the  tip  and  stringit  on  strings.  The  shortest  pieces 
are  worth  25  cents;  the  largest  about  $2;  the  value  ihcreasing  rapidly 
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with  the  leogth.  The  strings  are  made  aboat  as  long  as  a  man's  arm. 
It  is  called  allikochik  (Yurok  "Indian  money'').  Formerly  it  wae 
valned  at  $40  to  $50  a  stringy  bat  now  the  valae  has  fallen.  Shell  and 
feather  money  are  demanded  as  fines  from  those  who  in  any  way  trans- 
gress the  boundaries  of  religions  rale,  fines  of  $20,  $30,  $40,  being  re- 
quired of  one  who  profanely  looks  upon  the  smoke  of  the  propitiatory 
fire. 

Spies  were  often  employed  to  visit  the  enemy's  camp,  and  were  paid 
for  this  dangerous  service  as  high  as  ten  strings  of  allikochik,  or  $100, 
contributed  by  the  leading  men. 

Hupa  allikochik  is  rated  a  little  differently  from  the  Karok.  The 
standard  of  measurement  is  a  string  of  five  shells.  Kearly  every  man 
has  ten  lines  tattooed  across  the  inside  of  his  left  arm  about  half  way 
between  the  wrist  and  elbow,  and  in  measuring  shell  money  he  takes 
the  string  in  his  right  hand,  draws  one  end  over  his  left  thumbnail,  and 
if  the  other  end  reaches  to  the  uppermost  of  the  tattoo  lines  the  five 
shells  are  worth  $25  in  gold,  or  $5  a  shell.  Of  course  it  is  only  one  in 
ten  thousand  that  is  long  enough  to  reach  this  high  value.  The  longest 
ones  usually  seen  are  worth  about  $2 — that  is,  $10  to  the  string.  Single 
shells  are  also  measured  on  the  creases  on  the  inside  of  the  left  middle 
finger,  a  $5  shell  being  one  which  will  reach  between  the  two  extreme 
creases.  No  shell  is  treated  as  money  at  all,  unless  it  is  long  enongl^ 
to  rate  at  25  cents.  Below  that  it  degenerates  into  *'  squaw  money," 
and  goes  to  form  a  part  of  a  woman's  necklace.  Beal  money  is  oma- 
mented  with  little  scratchings  or  carvings,  and  with  very  narrow  strips 
of  thin,  fine  fish-skin  wrapped  spirally  around  the  shells,  and  some- 
times a  tiny  tuft  of  scarlet  woodpeckei^s  down  is  pasted  on  the  base  of 

the  shell.* 

The  shell  money  of  the  Round  Valley  Indians  is  made  of  a  shell  found 
on  this  coast,  something  like  that  of  an  oyster,  only  it  has  a  smooth  sur- 
face. (Fig.  111.)  Similar  disk  money  is  from  the  shell  of  the  olivella,  the 
disks  being  cut  from  the  lip  or  the  shells  being  strung  after  giindlng 
away  the  apex.  This  is  broken  into  pieces  about  the  size  of  a  dime ; 
the  Indians  then  drill  a  small  hole  through  the  center  of  each  with  a 
sharp.pointed  flint  (Fig.  112),  by  means  of  the  pump-drill  with  fly-wheel 
attachment.  Thirty  pr  forty  of  these  are  strung  on  a  tough  piece  of 
wood  about  the  size  of  a  knitting-needle.  They  are  then  rubbed  care- 
fully on  a  smooth-surfaced  stone  until  they  become  perfectly  round. 
Eighty  of  these  pieces  are  equal  to  a  dollar.  This  description  of  the 
manufacture  of  flat-shell  money  is  extremely  valuable,  since  strings  of 
this  same  character  are  collected  as  far  south  as  Panama,  and  in  some 
of  the  Polynesian  groups.  Another  form  of  money  described  by  Mr. 
Purcell  has  long  been  noted  in  California  collections,  especially  that  of 
Captain  Wilkes,  but  its  significance  has  not  been  appreciated.    They 

*  The  money  of  No  Britain,  called  Dawarra,  ia  made  of  small,  rare  sbellii  perforated 
and  strong  on  fiber.    It  is  counted  by  measuring. 
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have  another  money  mnch  more  valaabie.  It  is  a  very  pretty  stone 
and  looks  like  a  fine  piece  of  meerschaom.  It  is  found  in  the  mountains 
and  is  very  scarce.  They  do  not  cat  it  into  small  pieces  as  they  do  the 
shells,  bat  work  it  into  cylinders  firom  1  to  3  inches  long,  which  are 
made  roand  and  polished  by  the  same  processes  applied  to  the  shell 
money. 

A  piece  of  this  stone  2  inches  long  and  three-qaarters  of  an  inch  thick 
is  worth  $10.  They  wear  this  money  around  their  necks,  and  when  one 
dies  they  often  put  $500  or  $000  worth  in  the  grave. 

One  sees  among  the  Wailakki  very  pretty  strings  of  shell  money 
called  toJcal'liy  consisting  of  thin  circalar  disks  about  a  quarter  of  an 
inch  in  diameter,  and  resembling  somewhat  the  Oatholic  rosaries,  in  hav- 
ing one  larger  button  or  "Gloria  Patri"  to  every  ten  "Ave  Marias.'' 
Mr.  Powers  speaks  of  a  Wailakki  squaw  with  ear-drops  or  pendants 
carved  from  the  ear-shell  (Haliotis)  in  the  shape  of  fish  and  exhibiting 
the  glinting  tints  of  that  beautiful  shell  to  great  advantage,  and  he 
says  it  is  the  only  instance  of  fancy  shell  or  bone  carving  aside  from 
the  common  shell  money  that  he  has  ever  noticed. 

Their  mode  of  settling  difficulties  is  to  kill  their  enemies  at  the  first 
favorable  opportunity,  and  then  if  they  wish  to  avoid  a  similar  fate,  a 
settlement  is  made  with  the  relatives  of  the  deceased,  and  the  dead  In- 
dian is  paid  for  according  to  rank  and  station.  This  payment  is  made 
in  Indian  money,  or  perhaps  in  white  deer-skins  or  woodpeckers'  heads. 
Then  all  are  supposed  to  be  friendly  and  they  have  their  appropriate 
dance  over  it 

The  murder  of  a  man's  dearest  relative  may  be  compounded  for  by 
the  payment  of  money,  the  price  ol'  an  ordinary  Indian's  life  being  one 
string.  If  the  money  is  paid  without  higgling  the  slayer  and  the 
avenger  become  at  once  boon  companions.  If  not,  the  avenger  must 
have  the  murderer's  blood,  and  a  system  of  retaliation  is  initiated, 
which,  however,  may  at  any  moment  be  arrested  by  the  payment  of 
money. 

Among  the  Patawat  of  Humboldt  Bay  the  fine  for  the  murder  of  a 
man  is  ten  strings  of  allikochik,  each  string  consisting  of  ten  x^ieces; 
for  the  murder  of  a  woman  it  is  five  strings,  or  one  hundred  dollars,  and 
fifty  dollars,  respectively.  A  man's  life  with  this  tribe  is  valued  at  six 
canoes,  each  one  occupying  in  its  manufacture  three  months'  time  of 
two  Indians,  or  the  labor  of  one  man  for  three  years. 

A  wife  is  purchased  at  prices  varying  from  two  to  fifteen  strings. 

Judge  Roseborough  states  that  with  the  Hupas  these  payments  are  not 
demanded  until  the  first  full  moon  after  the  murder.  Then  the  demand 
is  presented  by  a  third  party.  If  the  money  is  paid  at  once,  the  affair 
is  amicably  settled  and  is  never  alluded  to  again. 

If  they  have  a  quarrel  and  it  is  not  settled  on  the  spot,  they  refuse  to 
speak  to  each  other;  but  if  after  awhile  one  desires  to  open  friendly 
relations,  he  offers  to  pay  the  other  man  a  certain  amount  of  shell 
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money.  If  this  offer  is  accepted  they  exchange  moneys  (not  necessarily 
in  equal  amonnts)  and  harmony  is  at  once  restored. 

Ooartship  is  also  conducted  by  means  of  money  among  the  Klamath 
and  Trinity  Biver  tribes.  A  wife  seldom  brings  less  than  half  a 
string,  and  when  she  belongs  to  an  aristocratic  family,  is  pretty  and 
skillful  in  making  acorn  bread  and  weaving  baskets,  she  sometimes 
costs  as  high  as  two  strings,  say  $80  or  $100. 

No  marriage  is  legal  or  binding  unless  preceded  by  the  payment  of 
money,  and  that  family  is  most  aristocratic  which  pays  the  highest  price 
for  the  wife.  So  far  is  this  shell  aristocracy  carried  that  the  children 
of  a  woman  for  whom  no  money  was  paid  are  accounted  no  better  than 
bastards,  and  the  whole  family  is  contemned. 

In  Placer  Oonnty,  Oal.,  the  Nishinam  Indians  dun  their  debtors 
with  a  device  called  sanchest^  which  is  thrown  into  the  wigwam  of  the 
tardy  individual.  (Fig.  113.)  A  number  of  sticks  4  inches  long  and 
about  I  of  an  inch  thick  are  arranged  on  a  string  like  a  rope 
ladder.  These  sticks  are  painted  with  streaks  of  black  and  red,  and 
represent  the  amount  and  character  of  the  debt. 

aAMBLma  and  medicine. 

For  gambling  they  have  a  bunch  of  small  wands,  one  of  which  has  a 
black  band  around  the  center.  The  game  is  played  by  any  number  that 
wish  to  engage  in  betting.  Two  dealers  sit  opposite  each  other  on  a 
blanket,  each  backed  by  two  or  more  singers  and  a  drummer,  and  the 
game  commences  by  one  of  the  dealers  taking  the  sticks  in  both  hands, 
about  equally  divided,  and  holding  them  behind  his  back,  shuffling 
them  from  hand  to  hand,  after  which  he  brings  them  in  front  of  his 
body  with  both  hands  extended  and  the  sticks  grasped  so  the  players  can 
not  see  the  centers.  The  opposite  dealer  clasps  his  hands  together  two 
or  three  times  and  points  towards  the  hand  which  he  thinks  holds  the 
stick  with  the  black  center.  Should  he  guess  correctly  he  takes  the 
deal,  and  holds  it  until  his  opponent  wins  it  back  in  like  manner.  For 
each  failure  a  forfeit  is  paid,  and  one  is  also  demanded  when  the  dealer 
loses  the  deal. 

Friends  of  each  party  make  outside  bets  on  the  dealers,  and  each 
dealer's  band  plays  and  sings  as  long  as  he  holds  the  deal. 

There  is  another  game,  essentially  the  same  as  the  one  above  de- 
scribed, except  that  they  use  a  smaller  number  of  sticks,  and  the  joker 
is  blackened  only  in  the  center  and  the  others  at  both  ends  and  centers. 
Both  games  are  called  hiu. 

Battles  employed  by  medicine  men  and  in  gambling  are  composed  of 
many  hoofs  and  hooBets  of  the  black-tail  deer.  Each  piece  is  pierced 
through  the  apex  and  suspended  on  a  short  thread  upon  which  four 
white  beads  are  also  strung.  These  pendants  are  then  fastened  to  a  long 
belt  of  cloth  or  leather  and  worn  around  the  waist  or  held  in  the  hand- 
The  hoofs  striking  together  produce  a  sharp  rattling  sound.    A  small 
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gracefal  lens-shaped  rattle  moanted  on  a  stick  is  held  in  the  hand  of  the 
dancer.    (Fig.  115.) 

The  Hnpa  dram  is  a  rectangalar  box  covered  with  leather  and  has  little 
merit  as  a  musical  instrumeot.    (Fig.  119.) 

The  Hapa  make  tolerably  agreeable  music  on  a  small  bone  whistle 
made  either  single  or  double.  (Figs.  115-118.)  Dr.  Abbott  describes 
and  figures  a  collection  of  prehistoric  whistles  of  bone  from  southwestern 
California  so  similar  to  those  of  the  Hupa  that  the  continuity  of  music 
in  prehistoric  and  recent  times  is  made  out.    (Wheeler,  Vol.  VII,  23.) 

It  is  an  important  principle  which  archseologists  sometimes  overlook 
that  arts  may  survive  and  obey  the  laws  of  technic  evolution  even 
though  the  men  through  whose  instrumentality  they  live  and  have  their 
being  have  had  no  immediate  blood  relationship. 

Among  the  Karoks  of  Oalifornia  there  are  two  kinds  of  Shamans — 
the  root  doctors  and  the  barking  doctors.  The  latter  (women  mostly) 
squat  like  a  dog  before  the  patient  and  bark  for  hours.  The  root  doctor 
with  potions,  poultices,  etc.,  medicate  the  parts  where  the  ailment  is 
discovered.  They  believe  that  witches  cause  a  snake,  frog,  lizard,  or 
other  reptile  to  fasten  to  the  body  and  to  grow  through  the  skin  into 
the  viscera.  The  barking  doctor  first  discovers,  the  seat  of  the  disease 
and  then  sucks  until  the  blood  flows.  She  then  takes  an  emetic  and 
vomits  up  a  frog,  which  she  pretends  came  from  the  patient 

ABORIGINAL  BOTANY. 

The  following-named  plants  enter  in  some  manner  into  the  daily  life 

and  experience  of  the  northern  Oalifornia  Indians.    The  list  is  far  from 

exhaustive,  but  an  effort  in  the  right  direction,  which  it  is  hoped  may  be 

followed  up  and  corrected  with  reference  to  all  aboriginal  peoples. 

Most  of  the  information  is  drawn  from  Mr.  Powers,  Dr.  Watson,  and  the 

Wheeler  Eeport,  Vol.  VI: 

Aesculus  oaliforn^oa,  Nutt.  Buckeye.  The  shoots  used  for  arrow- 
shafts  and  the  pounded  nuts  used  in  stupefying  fish,  also  eaten  in 
times  of  scarcity. 

AxLiUH  CEP  A,  Lunkupy  in  Tokuts.    Eaten  as  food. 

AxuxjM  SATIVUM.    Eaten  raw  or  roasted. 

AixiT.  A  kind  of  salt  used  for  seasoning  greens.  The  Indians  pull  up 
the  grass  in  low  alkaline  grounds  when  the  dew  is  on,  and  soak  oflE 
the  salt,  or  they  sweep  a  stick  through  the  grass  and  wash  it  to 
procure  the  salt,  which  is  strongly  impregnated  with  alum. 

Ai#NT7S.    Alder. 

Amenopsis  OALIPORNIOA,  Hooker.  Terba  Mansa,  LipitSy  in  Yokuts. 
A  piperaceous  plant  whose  root  is  soaked  in  water  and  the  infusion 
drank  for  a  bad  stomach. 

Angelica.  ChehinJHnJcUy  in  Ilacbnom,  MuJiachaJcolenj  in  Hupa.  The 
root  is  used  as  medicine  and  also  as  a  charm  by  many  tribes.  The 
tender  shoots  are  eaten  as  greens  in  spring. 
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Antiglea  nuttallii,  or  Zygadenus  yenbnostjs.  Black-bolb  gra^s, 
or  by  some  tribes,  death  camass.  The  nat  is  considered  poisonous 
by  Indians  of  California. 

ABOEUTHOBitJM  DivARiOATUM,  Eogelm.  Mistlotoe  which  grows  on 
the  pinus  edulis  monophylla.  This  a«  well  as  the  pitch  of  the 
same  trees  good  for  coughs,  colds,  and  rheumatism.  Making  a  fire 
with  it  the  Indians  fumigate  themselves  therein. 

Arctostaphylos  gl auoa,  Lindl.  Great  berried  manzanita.  Leaves 
smoked  with  native  tobacco.    The  dried  berries  worn  in  necklaces. 

A.  TOMENTOSA,  Dougl.  and  A.  pungens.  Fruit  eaten  largely  by  all 
California  Indians,  raw  or  pounded  into  flour  and  made  into  mush 
or  stored  for  winter.  An  agreeable  cider  is  made  by  soaking  the 
flour  and  drawing  off  the  liquor. 

Asolepias.  Lowland  milk- weed.  Potter  Valley  and  South  Eel  Biver 
Indians  make  strings,  cords,  and  nets  of  the  inner  bark  of  this 
plant.  They  crush  the  dry  stalk  with  their  teeth  or  between  two 
stones.  They  then  strip  off  the  outer  bark  and  twist  the  bast  into 
threads. 

Atropis  tenthfolia,  Watson.  One  of  the  "bunch  grasses;"  an  ex- 
cellent forage ;  the  seeds  eaten  by  the  natives. 

BiGELOYLA..    Used  as  medicine  by  the  Indians  of  Walker  Lake,  If  evada. 

Bleiviospebma  OALiFORincuM,  Torrey  and  Gray.  Seeds  gathered  with 
the  fanning  tray  and  seed  basket  and  made  into  mush  or  bread. 

Brodls:a  gongesta,  Smith.  Purple  flowered  grass.  A  liliaceous 
plant;  the  nut  eaten  raw  or  roasted. 

B;  YOLUBiLis,  Baker ;  Stropholirion  oalipornioum,  Torr.  Climb- 
ing  grass.  A  liliaceous  plant ;  the  nut  eaten  raw  or  roasted.  Used 
for  ornament  by  whites. 

Bromus  virens,  Buckl;  Geratochloa  granbiflora,  Hook.  Wild 
grass.    Fiber  used  in  making  cord  and  netting  by  Hupa. 

Galliproa  lutea,  Lindl. ;  Brodijba  ixioides.  Smith.  Yellow  blos- 
som grass.    A  liliaceous  plant ;  the  nut  eaten  raw  or  roasted. 

Gastilleia.    PotaV'lU'Jcai-U'inj  in  Yokuts  painted  cup.    Use  not  given. 

Gergis  ocoidentalis,  Torrey.  SaJcattUj  in  Yokuts.  Wood  split  fine 
and  used  as  sewing  material  in  the  coiled  basketry,  the  basis  of  the 
coil  being  willow  twig. 

Ghlorogalum  pomeridiantjm,  Kuntb.  Trcikotj  in  Yokuts.  Soap 
plant.  Boot  eaten  in  times  of  scarcity.  Soaked  in  hot  water  it  is 
used  in  removing  tar  worn  by  widows  in  mourning.  The  pounded 
root  mixed  in  water  is  employed  in  stupefying  fish.  Heated  and 
laid  on  old  sores  it  cleanses  and  heals  them.  The  fiber  is  also 
made  into  brooms  and  household  brushes. 

GLAYTONiAPERFOLiATAjDon.    Wild  lettucc.   Used  for  food.   Mr.  Pow- 
ers says  that  Indians  near  Auburn  lay  quantities  of  the  lettuce 
near  red-ant  nests  for  the  insects  to  circulate  through  it ;  after- 
wards the  ants  are  shaken  out  and  the  Indians  et^t  the  plant  with 
^  relish,  averring  that  a  sour  taste  has  been  imparted  to  it.  ^lc 
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OoMPOSiT^y  Ld/chun^  in  Yokats.    The  seeds  of  many  species  nsed  for 

pinole  and  highly  esteemed. 
Cbuoifeils:,  KSyetsah^  in  Yoknts.   Seeds  of  several  species  used  in 

making  panada  or  mush. 
Oyolobothba,  Benth. ;  Oalochoetus.    Beaver-tail  grass.    Ctenus  of 

liliaceous  plants  with  many  species.    Nut  eaten  raw  or  roasted* 
Datuba  meteloides,  D.  0.    Tannaikhj  in  Yokuts.    Jimson  weed. 

Pounded  roots  good  for  cuts  and  bruises.    Decoction  drank  as  opi- 

ate,  especially  by  shamans,  who  are  sometimes  killed  by  it. 

ECHIVEBIA  LANCEOLATA,  Nutt.;  COTYLEDON  LANOEOLATA,  Benth.  and 

Hook.    Bock  lettuce.    One  of  the  crassulaceae.    Eaten  raw. 

Ebemooabpus  setigerus,  Benth.  Little  mullein.  Euphorbiaceous 
plant ;  decoction  used  as  cure  for  ague. 

Ebodixjm  cioutabium.  Poh'keuts,  in  Yokuts.  Pin  clover,  pin  grass. 
One  of  the  geraniaceje  5  eaten  raw  when  tender  or  boiled  for 
greens.  An  excellent  forage  plant,  reputed  to  impart  an  excel- 
lent flavor  to  milk  and  butter. 

Ebiodyction  GLUTINOSUM,  Benth.  KitniisilAn  Yoknts.  YerbaSauta. 
Decoction  drank  for  fever  and  bad  blood. 

Escholtzia  califobnica,  Oham.  Wa-trdJco^  in  Yokuts.  Califor- 
nia poppy.  Either  boiled  or  roasted  with  hot  stones  aud  then  laid 
in  water. 

Fbangxtla  califobniOa,  Gray ;  Rhamnus  californious,  Eschholtz. 
Buckthorn.    Boot  heated  hot  and  placed  on  aching  tooth. 

Oaliuil  Used  by  the  Kishinam  as  an  ague  medicine.  The  leaves  and 
stems  are  heated  and  placed  on  affected  parts  for  rheumatism. 

Gbass  nuts.  Large  number  of  species  of  bulbous  plants  under  this 
general  name  are  pried  out  of  the  ground  with  the  primitive  dig- 
ging stick  and  eaten  raw  or  roasted. 

Obass  seeds.  Almost  every  edible  seed  in  California  has  been  discov- 
ered by  the  Indians,  who  apply  to  them  the  general  term  of  grass 
seeds.  These  are  parched  ai]d  ground  and  eaten  uncooked,  or 
made  into  mush  or  cakes. 

Gbeens.  The  list  of  plants  eaten  in  the  spring  as  salad  is  very  exten- 
sive. 

Hespeboscobdium  laoteum,  Lindl.  =  Bbodlea  laota,  Watson. 
White-flowered  grass.  A  liliaceous  plant,  the  nut  eaten  raw  or 
roasted. 

JuNOUS.  Mr.  Powers  tells  us  that  the  small  bulrush  is  hatcheled 
with  flints  or  finger-nails,  bleached,  and  woven  into  breech  cloths, 
etc. 

Labiatjb.  Several  species  of  mints  are  drunk  in  a  tea  or  decoction 
for  coughs  and  colds. 

Madabia  dissitifloea,  Gray.  One  of  the  composit» ;  seeds  said  to 
be  as  rich  as  butter. 

Melioa.    Eaten  raw  or  boiled  for  greens. 
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MiMULUS  LUTEUS.  Mask  flower.  One  of  the  Scrophulariacioi.  Used 
for  greens  in  the  spring. 

Mushroom.    Eaten  raw  or  roasted. 

NicoTLiNA  QUADRiVALVis,  Gray,  N.  PLT7MBAGINIF0LIA,  Bolander. 
Ldgouj  in  Yoknts.  Wild  tobacco.  Smoked  alone  or  oiixed  with 
manzauita  leaves.  Has  a  pungent,  peppery  taste.  Said  to  have 
been  rudely  cultivated  or  protected  by  the  Indians  by  keeping 
down  inimical  weeds.  This  primitive  agriculture  is  probable,  since 
the  Plmos  of  Southern  California  have  a  planting  festival  in  the 
spring,  when  they  climb  the  mountains  and  insert  gourd  seeds  into 
congenial  crevices  of  the  rocks,  leaving  them  to  grow.  In  autumn 
they  return  to  gather  the  harvest  of  gourds,  which  enter  largely 
into  their  domestic  economy.  The  Yokuts  dry  their  tobacco,  beat 
it  very  fine,  tben  wet  and  compress  it  into  large,  solid  lumps.  It 
is  used  frequently  as  a  poultice  on^cuts.  Professor  Watson  thinks 
the  Nicotiana  bigelovii  is  the  original  of  the  qtmdrivalvis. 

Parhelia  saxigola.  A  greeniah-gray  lichen,  from  which  a  tea  is 
made  as  a  remedy  for  colic. 

Pellba  breweri,  Eaton.    A  kind  of  fern  used  as  tea. 

Phacelia.  There  are  thirty  five  species  of  this  Hydrophyllaceous 
plant.  Mr.  Powers  mentions  Phacelia  in  the  Indian  botany,  but 
does  not  give  the  use. 

Phorabekdron  yillosum,  Eugelm,  Oak  mistletoe.  Smoked  by 
Chimariko  as  a  substitute  for  tobacco. 

Photinia  arbutifolia,  Lindl.,  Ueteromeles  Arbutipolla.,  Roe- 
mer.    California  Holly.    Berries  eaten  with  relish. 

PiNUS  edulis,  Engehn.  Nut  or  silver  pine.  The  piQon  pine,  the 
most  useful  tree  to  northern  California  Indians.  Kuts  for  food, 
poultice,  dress,  and  jewelry.  Inner  bark,  buds,  and  cone  cores 
used  for  food  when  tender  in  the  spring.  Pitch  placed  on  sores, 
arrow  wounds,  etc.  Cone  core  and  bunch-grass  boiled  together  for 
hair-dye. 

PiNUS   LAMBERTIANA,   DoUgl.,   P.   FLEXILIS,   JamCS,    P.    SABINIANA, 

Dougl.   All  furnish  nuts  for  food  and  the  shells  are  worked  into 

necklaces  and  other  ornaments. 
QuERCUS  agrifolius,  N^c.    Nishinam  eat  the  acorns. 
QuEROUS  GAMBELH.    Esifiy  iu  Yokuts.    White  oak.   Acorns  used  most 

commonly  for  food. 
Q.  LoBATA,  N^e.    Q.  Breweri,  Eugelm.    JEiViwtn,  in  Yokuts.    Burr 

oak.    Staple  food,  but  inferior  to  Q.  Oambellii. 
Q.  DENSIFLORA.    Chestnut  oak.    For  food. 
Q.  SdNOMENSis,  Benth.    Q.  Kellogii,  Newberry.    The  black  oak. 

Acorns  eaten  when*  no  others  are  i)rocurable. 
Q.  WiSLiZENiA,  A.  U.    The  live-oak.    The  Nishinam  eat  the  acorns 

when  they  can  i)rocure  no  other. 
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Eanunculus  californious,  Benth,  Yellow  blossom  or  crow-foot. 
The  seeds  are  gathered  by  sweeping  tlirough  the  plants  a  long- 
handled  basket  or  a  gourd.  The  dry,  parched  flonr  has  the  taste 
of  parched  corn. 

Rhus  aromatioa,  var.  triloba,  Gray.  The  fruit  is  said  to  be  pleas- 
antly acid  and  the  slender  twigs  makn  beautiful  coiled  basketry. 

B.  DIYERSILOBA,  Torr.  and  Gray.  Poison  oak.  Indians  less  poisoned 
by  it.  Leaves  eaten  as  antidote  to  poison.  Women  use  the  leaves 
freely  in  cooking.  They  lay  them  on  a  pile  of  roots  or  a  batch  of 
corn  bread  over  which  are  placed  hot  stones  and  earth. 

BUMEX.  Yellow  dock.  Leaves  eaten  in  spring.  Boot  heated  and  ap- 
plied as  a  poultice  for  acut«  pain. 

Salix.  Willow.  Twigfi  made  into  arrow-shafts  and  form  the  body  of 
the  coiled  basketry. 

Salyia  Columbina.  Seeds  roasted  and  ground  by  Southern  Cali- 
fomians  and  Mexicans.  Seed-like  nutlets  infused  in  water  form  a 
pleasant,  mucilaginous  drink,  which  is  largely  consumed. 

Sambucus.    Elder.    Berries  eaten. 

Sanioula  tuberosa.  Torrey.  The  turkey  pea.  An  umbelliferous 
food  plant. 

SciRPUS  LAOUSTRis,  Linn.  Tule  plant  Pollen  used  for  food.  It  is 
beaten  off  in  a  cloth  aiid  made  into  pinole  or  mush.  The  bulbous 
roots  are  eaten  and  the  stalks  are  exceedingly  useful  in  matting  and 
basketry. 

Sporobolus  asperifolius.  TsuIcJcus,  in  Yokuts.  A  coarse  grass, 
whose  leaves  are  extensively  used  in  basketry. 

Trifolium.  Clover.  Takornesy  in  Yokuts.  Boiled  with  dock  and 
other  herbs  for  greens.    Also  eaten  raw. 

ViTis  CALIFORNIOA,  Benth.    Wild  grape.    The  fruit  universally  eaten. 

Xerophtlltjm  tenaX|  Nutt.  Used  by  Hupa  in  making  ornamental 
basketry. 
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A  NAVAJO  ARTIST  AND  HIS  NOTIONS  OF  MECHANICAL 

DRAWING. 

BT  R.  W.  SnUFELDT. 

One  of  tbe  best  known  sub-chiefs  of  the  Navajo  Indians  in  north- 
western New  Mexico  is  Mariano.  This  man  controls  a  camp  of  his  people 
some  20  miles  from  the  military  station  of  Fort  Wingate^  which  latter 
place  he  frequently  visits.  His  father  was  a  notable  chief  before  him, 
and  Mariano  is  highly  respected  for  his  sagacity  and  wise  rnling  among 
the  remnant  of  the  tribe  now  under  his  sway. 

An  eld  er  sister  of  his,  known  among  the  Navajos  by  the  name  of 
Esta-yeshi,  lives  in  one  of  the  crudely  constructed  habitations  built  by 
these  people  on  the  hill-sides  close  to  the  Oovemment  buildings  of  Fort 
Wingate.  Esta-yeshi,  of  whom  we  present  an  admirable  portrait,  is 
exceedingly  masculine  in  her  tastes  and  instincts,  even  for  a  Navajo 
woman,  and  when  she  came  to  have  her  picture  taken  she  insisted  upon 
holding  her  revolver  in  one  hand  and  steadying  her  favorite  Winchester 
beside  her  with  the  other.  The  Navajos  say  that  this  woman  is  one  of 
the  best,  if  not  the  best,  blanket  weaver  in  the  tribe,  and  many  a  time 
have  I  watched  her  skillful  weaving,  with  interest.  Nor  does  she  lack 
intelligence  in  other  respects,  for  she  is  often  consulted  in  matters  of  no 
little  import  in  the  tribe. 

Esta-yeshi  has  a  grown  son  of  about  twenty-two  or  twenty-three 
years  of  age,  whom  the  Navajos  call  ^^Choh,"  which  means  some  kind  of 
a  bird,  I  believe. 

Choh  had  an  unfortunate  accident  happen  to  him  as  an  infant.  He 
was  strapped  up,  in  the  manner  of  all  Navajo  papooses,  to  his  little 
board  in  a  thoroughly  confined  manner,  and  had  been  placed  near  a 
smoldering  camp-fire  by  his  mother.  Something  or  other  tipped  him 
over,  face  downwards  in  the  hot  ashes,  and  before  any  one  could  reach 
him  his  face  all  about  his  mouth  had  become  frightfully  burned.  The 
scar  from  this  has  never  left  him,  and  his  nose  is  nearly  as  flat  as  his 
face  to  day. 

This  Indian  is  one  of  the  ever-to-be-seen  characters  about  the  garri- 
son of  Wingate.  Usually  he  is  extremely  untidy  in  his  apx>earance  and 
awkward  in  his  carriage.  Indeed,  with  his  eccentric  movements  and 
great  moppish  head  of  hair  and  highly  revolting  features,  many  of  the 
children  stand  in  great  awe  of  the  poor,  disfigured  fellow. 

He  is  by  no  means  the  stupid  clown  we  would  take  him  to  be,  how- 
ever, upon  first  sight,  as  we  will  very  soon  see. 
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Loug  before  I  knew  Choli  had  any  claims  to  being  one  of  the  artists 
of  the  tribe  I  had  been  struck  on  several  occasions,  when  closely  study- 
ing the  peculiar  expressions  of  his  face,  unknown  to  him,  by  certain 
lighti^  of  intelligence  that  would  come  into  it  in  spite  of  its  pitiful  de- 
formity ;  these  were  much  enhanced  by  his  overflowing  good  humor,  for 
he  is  a  warm-hearted,  happy  type  of  an  Indian,  in  spite  of  his  repulsive 
exterior. 

It  is  wonderful  to  see  the  affection  that  Esta-yeshi  has  for  this  scarred 
and  half-crippled  son  of  hers.  She  is  never  so  happy  as  when  he  is 
about;  has  taught  him  all  that  lies  within  her  power  to  teach ;  does 
everything  for  him,  and  is  pleased  to  the  last  degree  when  he  will  allow 
her  to  decorate  his  person  with  all  those  trappings -so  impressive  in  the 
eyes  of  the  Indian  and  in  which  we  see  him  decked  out  in  the  accom- 
panying engraving.  The  two  eagle  feathers  a't  the  side  of  his  head  de- 
note his  claim  to  royal  blood. 

Fort  Wingate,  in  common  with  all  United  States  military  stations  on 
the  frontier,  has  its  building  known  as  the  trader's  store,  though  the 
post-office  and  other  minor  establishments  are  included  under  the  same 
roof.  This  building  is  a  great  resort  for  the  idle  ones  among  the  Kava- 
jos,  who,  during  most  of  the  time  on  week  days,  lounge  about  on 
its  veranda,  incessantly  smoking  their  cigarettes,  or  if  it  be  cold  they 
practice  the  same  around  the  stove  in  the  center  of  the  main  room 
within. 

Ghoh  forms  no  exception  to  this  almost  general  failing,  but  is,  indeed, 
reckoned  among  the  most  inveterate  of  the  regular  habitues.  When  he 
comes,  however,  his  time  is  rarely  spent  in  idleness,  for,  after  rapidly 
puffing  through  one  or  two  cigarettes,  he  will  saunter  over  to  the  dis- 
tant end  of  one  of  the  long  counters  of  the  salesroom,  where  he  is  soon 
at  work  on  some  of  the  sheets  of  wrapping-paper  there  to  be  found  with 
his  bit  of  illy  sharpened  pencil.  It  is  a  curious  sight  to  see  this  Indian 
at  his  drawing.  He  is  obliged  to  bring  his  face  almost  down  in  contact 
with  the  paper  on  account  of  his  eyes,  whicji  were  permanently  injured 
by  the  bum  I  have  already  alluded  to  above.  In  this  position  the  great 
mat  of  coarse  hair  which  covers  his  head  tumbles  all  over,  so  as  almost 
to  hide  the  subject  which  engages  him,  from  the  observer  at  his  side. 

The  first  time  I  overlooked  Choh  to  see  what  he  was  about  he  was 
laboring  away  at  a  gaudily  dressed  chief  riding  at  full  tilt  upon  his 
Indian  steed.  His  work  was  rather  above  that  of  the  average  Indian 
artist,  but  as  I  had  seen  many  of  their  productions  before  and  watched 
many  of  them  while  they  executed  them,  I  paid  no  special  attention  to 
this  additional  example  of  an  old  story. 

Choh  has  been  presented  at  various  times  with  one  of  those  red  and 
blue  pencils,  when  the  results  of  his  handiwork  exhibit  a  striking  ap- 
pearance indeed.  Flaming  red  frogs  with  blue  stripes  adown  their  backs 
and  sides,  with  still  more  pretentious  birds,  will  be  found  on  every  piece 
of  paper  that  comes  beneath  the  hand  of  this  untutored  artist.  .  , 
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His  figures  of  Indian  men  and  women  are  particularly  worthy  of  no- 
tice^  and  one  in  watching  him  carefully  can  gain  some  idea  of  the  rela- 
tive importance  that  he  attaches  to  the  various  parts  of  their  war  and 
ordinary  trappings  through  the  emphasis  with  which  he  depicts  some  of 
them. 

But  Choh  is  not  much  of  a  naturalist,  as  his  woful  delineations  of 
birds  and  animals  will  testify,  and  it  was  not  until  a  week  or  more 
ago  that  I  accidentally  discovered  the  true  channel  in  which  his  talents 
lay.  I  was  passing  through  the  salesroom  with  my  budget  of  mail 
when  I  noticed  this  Indian  as  usual  bent  over  his  paper  and  more  than 
ordinarily  absorbed  in  the  design  he  was  engaged  upon,  beneath  the 
great  disheveled  mat  of  a  winter's  growth  of  the  blackest  of  hair  that 
hung  down  from  every  part  of  his  head. 

The  glance  I  was  enabled  to  get  at  his  paper  satisfied  me  in  an  in- 
stant as  to  the  cause  of  his  increased  interest.  He  was  at  work  upon  a 
locomotive,  with  its  tender  and  a  couple  of  baggage  cars,  and  was  just 
then  giving  the  finishing  touches  to  his  design.  The  eifort  attracted 
my  attention  at  once,  because  an  Indian's  idea  of  a  locomotive,  drawn 
by  himself  without  the  object  before  him,  was  to  me  something  certainly 
worthy  of  examination.  The  drawing  of  birds,  and  frogs,  and  lizards, 
in  their  crude  way  is  a  thing  we  somehow  naturally  look  for,  and  as  it 
has  been  a  fact  for  so  long  a  time  before  us,  perhaps  we  take  it,  too,  as 
a  matter  of  course  that  such  people  would  make  endeavor  to  depict  ob- 
jects which  were  constantly  before  their  eyes  in  their  common  environ- 
ment. A  moment's  consideration  Would  also  convince  us  that  among 
these  very  Indians,  as  it  is  with  more  highly  civilized  races,  there 
would  be  diflferent  degrees  of  merit  exhibited  even  among  those  who 
laid  claim  to  being  proficient  in  the  same  branch.  I  saw  this  well 
exemplified  nearly  a  year  ago,  among  the  ZuQi  women,  as  they  fashioned 
and  painted  their  pottery  at  the  Pueblo,  and  no  doubt  it  holds  good 
everywhere  and  in  all  paths  of  human  activity.  It  was  very  prettily 
brought  before  my  mind  in  the  case  of  the  Zuni  women,  for  one  of  the 
group  that  I  was  watching  on  the  occasion  referred  to  was  painting  a 
jar  for  me,  when  I  got  her  to  understand  that  it  was  my  wish  that  she 
should  incorporate  an  animal  and  a  few  birds  in  her  design.  At  this 
she  despondingly  shook  her  head  and  pointed,  with  rather  an  envious 
gesture,  I  thought,  to  one  of  her  companions  who  sat  opposite  as  the  one 
who  was  skilled  in  that  part  of  the  work. 

Another  thing  I  have  noticed  is  that  the  majority  of  these  Indian  art- 
ists are  great  mimics,  and  there  is  much  to  lead  us  to  believe  that 
many  of  their  designs,  both  in  pottery  and  in  art,  have  become  quite 
stereotyped.  Not  long  ago  I  pointed  out  this  fact  in  an  article  which 
I  contributed  to  Science,  wherein  I  showed  how  the  Zuuis  had  clang, 
]>erhaps  for  ages,  to  a  common  model  for  the  owl. 

But  to  draw  a  locomotive  at  all  well  is  a  vastly  different  thing,  and 
particularly  so  when  it  is  done  from  memory  alone.    This  is  a  great, 
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complicated  tbiug,  crowded  with  detail,  aud  au  object  which  the  ma- 
jority of  the  Navajos  have  only  had  the  opportunity  of  seeing  for  a  few 
yeans.  The  question  possesses  no  little  interest  from  an  educational 
point  of  view  j  for  if  one  full-blooded  Navajo  Indian  can,  of  his  own 
volition,  thus  step  out  of  the  archaic  aboriginal  rut  and  make  a  pass- 
able picture  of  a  steam-engine,  are  there  not  hidden  sparks  and  abilities 
in  other  directions,  and  how  would  this  one  thrive  if  it  were  properly 
guided  and  nourished  f 

Choh  presented  me  with  his  drawing,  and  during  the  course  of  the 
day  made  me  two  others  upon  some  rather  common  drawing  paper, 
which  I  gave  him  for  the  purpose.  The  last  two  efforts  were  even 
better  than  the  One  he  had  made  for  his  own  amusement,  and  each  pos- 
sesses points  of  interest  that  they  do  not  have  in  common. 

I  selected  the  one  I  considered  the  best  of  all,  and  present  it  here  as 
one  of  the  illustrations  of  this  paper,  it  having  been  reduced  rather 
more  than  one-third  for  the  purpose. 

In  one  of  the  others  he  drew  the  telegraph  poles  and  wires  alongside 
the  track,  and  placed  a  bird  on  top  of  each  pole — a  very  common  sight 
in  this  prairie  country;  but  the  birds  are  entirely  out  of  proportion 
with  the  rest  of  the  picture,  being  fully  ten  times  too  large. 

In  the  third  he  has  attempted  to  represent  the  rays  of  light  as  they 
issue  from  the  headlight,  and  the  steam  in  this  one  is  blowing  off.  His 
powers  of  observation  have  served  him  well  here,  for  he  has  drawn  the 
white  steam  simply  in  outline,  and  has  tried  to  show  how  it  cuts 
through  the  smoke,  which  is  drawn  black,  as  it  comes  from  the  stack. 

One  of  the  most  interesting  things  to  me  was  to  observe  the  great 
care  he  took  to  show  the  '* bright  line"  on  the  smokestack.  Not  only 
that,  but  he  was  familiar  with  the  fact  that  it  did  not  show  on  the 
under  side  of  the  upper  enlarged  portion  of  this  part  of  the  engine. 
He  has  likewise  represented  it  upon  the  brass  steam-chest  and  else- 
where, and  there  is  an  evident  attempt  to  properly  shade  the  body  of 
the  engine  itself,  or  boiler.  Now,  surely  this  is  good  work  for  an  un- 
taught Indian,  and  I  can  attest  it  is  far  above  anything  that  I  have 
ever  seen  one  of  them  attempt  before,  much  less  accomplish. 

Again,  the  detail  about  the  engine  is  by  no  means  bad,  and,  moreover, 
each  of  these  locomotives  is  upon  a  somewhat  different  model,  as  in  one 
he  has  the  bell  in  a  frame  in  front  of  the  sand-box,  in  another  it  is  belted 
to  it,  while  finally,  in  the- third,  it  is  in  the  middle,  between  sand-box 
and  steam-chest.  The  driving-gear  is  not  as  well  shown  in  the  figure 
as  he  is  wont  to  make  it  sometimes,  and  one  has  to  but  watch  him  draw 
these  parts  to  become  satisfied  that  the  man  is  ignorant  of  the  principle 
involved. 

He  invariably  places  two  men  within  the  cab,  and  takes  evident  pains 
to  always  draw  the  top  of  this  part  perfectly  flat. 

For  the  tender  he  usually  adopts  one  model,  from  which  he  rarely 
departs,  though  sometimes  he  fills  it  heaping  full  of  coal,  while  at  others, 
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as  in  the  illustratioD,  he  neglects  to  put  any  in  at  all.  He  has  examined 
the  method  of  coupling,  for  it  is  carefully  shown  in  one  of  the  figures, 
though  in  another  a  thickened  line  indicates  this  arrangement. 

It  is  an  extraordinary  thing  to  watch  him  put  the  letters  on  the  tender 
and  baggage  cars.  He  must  make  these  entirely  from  memory,  yet  he 
never  strikes  it  as  they  should  be,  for  it  is  quite  evident  that  his  com- 
binations do  not  agree  with  the  actual  abbreviations  used  by  the  rail- 
way companies;  yet  Choh  writes  these  on  precisely  as  if  he  were  posi- 
tive as  to  their  correctness,  and  we  must  own  that  the  form  of  the  ma- 
jority of  his  capitals  is  not  bad.  He  invariably,  however,  makes  his 
great  J's  after  this  fashion,!,  and  nearly  always  turns  his  capital  Ws  up- 
side down.  Often  he  places  the  oblique  bar  across  the  door  of  the  bag- 
gage car,  with  a  window  above  it,  and  I  see  in  one  of  the  drawings,  he  has 
adopted  the  elevated  plan  of  brakes  seen  in  this  class  of  cars.  Here, 
again,  however,  it  is  quite  clear  that  he  has  not  mastered  the  use  of  this 
contrivance,  perhaps  one  of  the  simplest  in  use  of  all  the  gearing  em- 
ployed upon  a  train  of  cars.  The  perspective  for  the  wheels,  and  the 
proper  way  of  drawing  them  upon  the  opposite  rails,  is  another  weak 
point,  which  he  endeavors  to  conceal  by  filling  it  in  with  the  shadow. 

These  are  the  leading  points  which  occur  to  me  for  criticism  in  this 
drawing,  that,  taken  as  a  whole,  is  truly  a  wonderful  piece  of  work  for 
one  of  these  people.  When  we  come  to  consider  really  how  low  they  are 
in  the  scale  of  civilization,  it  is  an  astounding  production.  About 
Wingate,  here,  the  majority  of  these  savages  live  more  like  bears  than 
men,  sheltered  as  they  are,  summer  and  winter,  in  the  low,  rude 
"shacks,"  which  they  bnild  of  limbs  and  twigs  of  trees  on  the  hill-sides. 

Moreover,  it  is  not  as  if  this  man  had  the  opportunity  of  studying  a 
locomotive  every  day  of  his  life,  for  the  railway  station  is  fully  three 
miles  from  his  Indian  home,  and  there  is  nothing  else  to  induce  him  to 
go  there. 
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NOTES  ON  CUSTOMS  OP  THE  DAKOTAHS. 

By  Paul  Beckwitii. 

The  Dakotahs  or  Sioax  now  scattered  over  the  great  Northwest  are 
divided  into  seven  bands  and  many  snbbands,  as  follows : 

(1)  Sis  si-ton-wans,  or  Village  of  the  Marsh.  The  major  portion  of  tliis 
band  are  now  at  Devil's  Lake  Agency,  Dak.  The  I  santies,  a  ^ub-band 
who  take  their  name  from  a  former  residence  at  I-san-tinedi,  or  Knife 
Lake. 

(2)  Wah-pe-kn-tes,  or  Leaf  Shooters,  a  wandering  band  scattered  over 
the  prairies  of  the  Northwest. 

(3)  Wah-pe- ton- wans,  or  Village  of  the  Leaves,  from  their  homes  in 
the  woods. 

(4)  Lhank*ton-wans,  End  Village  of  the  Lake. 

(5)  Lhank-ton-wanna.  This  band  and  the  preceding,  having  nuited, 
are  now  known  by  the  name  of  Yank-tons,  and  are  found  on  the  prairies 
aAd  agencies  of  the  Northwest.  The  sub-bands  of  this  confederation  are 
Pa-bak-sa,  or  Out  Heads;  Wa-ziku-tes,  or  Pine  Shooters;  Ki-guk-sa, 
or  Breakers  of  Law;  and  the  Huuk-pa didau.  From  the  Wazikut^s 
branch  of  this  band  the  Assin-naboiues  are  said  to  have  sprung. 

(6)  Te- ton- wans,  or  Prairie  Village,  number  over  one-half  of  the  entire 
Sioux  nation,  and  comprise  those  bands  most  opposed  to  cultivating 
the  soil.  General  Custer  was  defeated  and  annihilated  by  this  band. 
The  sub-bands  are  as  follows:  Si  cau-gu,  or  Burnt  Thighs ;  1-ta-zi-pa,  or 
Bow  Pith;  Si-ha-sa-pa,  or  Black  Feet;  Min-nikau ye-wozu-pi,  or 
They  who  plant  by  the  water ;  Oo-he-nonpa,  or  Two  Boilings ;  Ogla-la, 
and  Hunkpa-pa. 

(7)  Mdi-wa-kan-ton-wans,  or  Village  of  the  Spirit  Lake,  from  a  former 
residence  at  Mllle  Lacs. 

Da-kotah  is  to  say  the  leagued  or  the  allied,  and  they  speak  of  them- 
selves as  the  Oce-ti  Sa-kowi,  or  Seven  Council  Fires. 

DANOES  OF  THE  DAKOTAHS. 

Wi-casta-wa-kan,  holy  or  medicine  man,  the  high-priest  in  the  reli- 
gious ceremonies  of  the  Dakotahs,  invariably  a  chief,  who  through 
these  dances  or  religious  ceremonies  retiiins  his  influence  iu  the  tribe, 
understands  thoroughly  the  medicinal  properties  of  the  various  herbs 
used  by  them,  and  often  performs  cures  acknowledged  by  Army  sur- 
geons as  remarkable.    Aa  Indian  staggering  into  camp  many  hours 
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after  being  bit  by  a  veDOinous  snake,  his  leg  swollen  horribly,  was 
cured  in  a  short  time;  the  late  Dr.  De  Wolf  (U.  S.  Army  surgeon  killed 
in  the  Custer  massacre)  and  the  writer  saw  the  man.  The  doctor  said 
there  was  no  cure  for  him,  yet  he  was  cured  by  a  medicine  man.  Another 
cure,  a  cataract  of  the  eye,  was  effected  by  the  insertion  within  the  lids  of 
brass  filings.  To  impress  upon  the  mind  of  the  patient  the  divine  nat- 
ure of  his  medicine  the  medicine  man  adds  to  the  efficacy  of  his  reme- 
dies, mysterious  incantations,  contortions  of  feature  and  body,  accom- 
])anied  always  by  the  drum,  often  placing  upon  the  ground  a  paper  or  bark 
figure,  and  while  the  friends  are  holding  the  patient  over  it,  shoots  it 
with  his  gun.  As  the  patient  is  held  over  the  figure  the  sickness  falls 
to  the  ground,  enters  the  figure,  and  as  he  kills  it  with  his  incantations 
and  his  gun,  it  will  not  re-enter  the  patient.  All  this  power  is  received, 
they  say,  through  the  Great  Spirit,  who  confers  upon  them  a  spiritual 
medicine  so  powerful  that  they,  can  kill  at  will,  resuscitate  the  dead, 
and  cure  the  sick.  The  spiritual  medicine  is  represented  by  a  bunch  of 
feathers,  a  claw,  a  bird  or  animal  head,  a  pebble;  anything,  in  fact,  that 
strikes  their  fancy.  To  keep  their  medicine  from  the  gaze  of  the  pro- 
fane a  medicine-bag  is  prepared  from  the  skin  of  birds  or  small  ani- 
mals, decorated  with  beads  and  porcupine  quills,  and  in  this  bag  the 
medicine  is  placed,  and  is  carried  with  them  always,  as  long  as  they  are 
followers  of  the  Waukan  Wiici-pi,  holy  or  medicine  dance,  and  as  its 
name  implies,  the  religion  or  worship  of  the  medicine  of  the  Dakotahs, 
their  manner  of  worshiping  the  multiplicity  of  gods  through  their 
medicine.  A  council  is  held  by  the  head-men  of  the  order,  who  appoint 
to  ac^  as  soldiers  ten  members  of  the  order,  who,  selecting  a  suitable 
spot,  erect  a  3-foot  barricade,  in  form  an  ellipse,  at  each  end  a  tent, 
one  for  the  high-priests  to  hold  their  councils,  and  in  which  to  keep 
their  Pa-zu-hi-ta-wau-kan,  the  other  for  the  soldiers,  who  j,reserve 
order,  wait  upon  the  dancers,  prevent  spectators  from  leaning  upon 
the  barricade,  and  attend  to  a  large  cauldron  of  meat  and  wild  turnips 
cooking  over  a  fire  immediately  in  front  of  their  tent,  often  replenished 
during  the  ceremonies. 

The  high-priests  entering  the  circle  from  their  tent,  and  the  soldiers 
taking  their  places,  the  members  are  admitted  by  families  or  groups, 
who,  standing  in  line,  face  the  east,  or  medicine  tent,  in  unison  throw  up 
their  hands  and  shout,  "  Brothers,  have  mercy  upon  me."  The  head  of 
the  family  or  spokesman  relates  where  and  when  each  one  was  initiated 
into  the  order,  chanting  a  refrain  to  the  high-priest  and  holding  the 
medicine-bags  in  the  left  hand,  tightly  pressed  against  the  heart,  the 
right  arm  raised  as  if  in  the  act  of  affirming,  trots  around  the  circle  crying, 
** Friend  and  brotlier,  have  mercj^  upbn  me;"  when  reaching  the  start- 
ing place  ho  chants  again,  this  time  in  praise  of  the  Wau  kan  Tan-ta,  or 
Great  Spirit,  and  takes  a  seat  upon  the  ground,  leaning  against  the  bar- 
ricade. All  the  members  as  they  enter  go  through  with  the  same  pro- 
gramme. '  .  T 
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The  high-priest,  taking  his  seat  in  the  medicine  tent,  appoints  four 
assistants;  to  one  is  given  a  small  dram,  to  the  next  a  pillow  and  stick, 
to  the  third  a  rattle,  and  the  last  assists  in  granting.  The  big  drum 
in  the  center  of  the  circle,  has  several  drummers,  who  add  without  cessa- 
tion, to  the  din.  The  high-priest  now  speaks  to  them  of  this,  the  holy 
dance,  founded  centuries  ago,  relating  how  powerful  was  the  medicine  of 
their  ancestors,  and  advising  unbelievers  not  to  scoff  at  them  or  their 
medicine,  as  they  have  the  power  to  thrust  a  claw  or  a  stone  through  the 
body  of  any  one  at  will,  causing  instant  death.  To  show  them  how  strong 
his  medicine  is,  hecalls  up  one  of  his  assistants,  and  pointing  his  medicine- 
bag  at  him,  gives  a  puff  with  his  lips,  whereupon  the  assistant  falls  ap- 
parently senseless  upon  the  ground.  The  high-priest  prays  the  Great 
Spirit  to  aid  him,  bowing  to  the  north,  south,  east,  and  west,  asks  the 
assistance  of  the  members  in  bringing  their  dead  brother  to  life.  All  the 
instruments  are  pounded,  accompanied  by  frantic  gesticulations  and  so- 
norous grunts,  the  lifeless  man  gradually  returning  to  consciousness,  and 
spitting  into  his  hand  a  mass  of  froth  and  blood,  in  which  is  a  claw  or  a 
stone.  The  high-priest  now  dances  around  the  circle,  showing  his  medi- 
cine-bag, and  imitating  the  animal  from  which  it  is  taken.  Advancing 
rapidly  towards  one  of  the  members,  he  holds  his  medicine-bag  to  his 
mouth  and  blows  over  it  towards  the  one  selected,  who,  giving  a  yell, 
falls  to  the  ground.  The  chief  continues,  and  the  "dead  men''  reviving, 
assist  in  shooting  others,  until  the  ring  is  full  of  howling  savages,  dancing, 
yelling,  and  shooting  each  other.  A  signal  is  given,  all  congregate  around 
the  big  drum,  raising  one  foot,  then  the  other,  alternately,  keeping  time 
with  a  lateral  swing  of  the  body,  the  men  chanting  in  a  sepulchral  tone, 
seeming  to  die  out  in  the  pit  of  their  stomachs,  and  the  women  on  the 
outside  of  the  group,  raising  themselves  on  the  ball  of  their  feet,  imi- 
tate the  peculiar  call  of  the  female  swan.  The  hoarse  guttural  sounds 
of  the  men,  and  the  clear  swan-like  notes  of  the  women,  the  two  blend- 
ing together,  were  very  musical.  During  the  ceremonies  the  assistants 
of  the  high-priest,  in  performing  their  office  and  upon  their  instruments, 
trot  around  the  ring  faster  and  faster,  grunting  at  each  step,  form  into 
line  in  front  of  those  selected,  advance  and  retreat  several  times,  then 
rushing  forward,  thrust  their  instruments  into  the  hands  of  their  suc- 
cessors, take  the  seats  just  vacated,  and  now  represent  the  gods  of  the 
north,  south,  east,  and  the  west,  the  high-priest  representing  the  Wau-kan 
Tanka  or  Great  Spirit.  When  a  candidate  is  initiated  he  is  first  taken 
into  the  council-tent  for  instructions,  which  are  secret,  stripped  of  his 
clothing,  excepting  an  apron  or  cloth  and  moccasins,  painted  black 
from  head  to  foot,  a  red  spot  about  the  size  of  a  nickel  painted  between 
his  shoulders.  Tiie  candidate  is  exhorted  to  remain  good,  and  his  medi- 
cine will  be  strong,  and  that  he  mast  give  a  feast  once  a  year;  if  not,  he 
will  be  unfortunate,  and  meet  with  sickness  and  de^lth;  if  good,  the 
Great  Spirit  will  make  his  heart  strong.  The  candidate  now  receives 
the  holy  claw  or  stone;  the  high-priest  approaching  from  the  east  with 
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his  medicine-bag  describes  the  course  of  the  sun,  bowing  to  the  four 
quarters,  says  to  the  candidate,  ^*N"ow  prepare  yourself,  I  am  going  to 
transfer  to  you  what  I  have  in  my  medicine-bag,"  and  thrusting  bis 
bag  torward  the  candidate,  says,  "  There  goes  the  spirit."  At  these 
words  the  candidate,  kneeling  on  a  blanket,  falls  upon  the  ground. 
All  those  that  wish  now  come  forward  and,  as  offerings,  throw  over  the 
prostrate  figure  robes,  blankets,  skins,  and  ornaments.  By  the  power  of 
the  high-priest  the  candidate  recovers,  as  described  before,  is  presented 
with  a  medicine-bag,  and  is  a  recognized  member  of  tbe  order.  He 
must  attend  the  three  following  meetings  in  the  same  costume,  painted 
black,  after  which  he  appears  as  he  may  wisb.  Women  are  members 
of  this  order.  Bead  Indians,  men  and  women,  are  initiated  into  this 
order,  through  the  same  performance  over  a  lock  of  hair  of  the  deceased, 
wrapped  in  skin  or  cloth,  laid  upon  tbe  ground,  with  robes,  blankets,  etc, 
piled  as  an  offering  upon  it,  and  afterwards  distributed  among  the  mem- 
bers. They  say  the  spirit  by  this  initiation  is  set  on  the  right  road, 
straight  to  his  or  her  destinatioiv  After  the  ceremonies  the  soldiers 
distribute  the  food,  and  the  feast  commences,  constituting  the  principal 
attraction  to  the  multitude.  The  dance,  commencing  at  daylight,  lasts 
until  daylight  the  following  morning,  and  as  these  dances  are  given, 
even  in  mid- winter,  many  degrees  below  zero,  one  can  readily  imagine 
the  agony  the  candidates  must  undergo,  clothed  only  in  a  coat  of  paint. 
It  is  generally  supposed  that  the  members  of  the  order  have  secrets 
and  signs,  but  the  penalty  is  so  sure  and  swift  that  no  exposures  have 
ever  been  made.  Well-known  instances  have  occurred,  where  indiscre- 
tion of  members  have  been  punished  by  their  mysterious  disappear- 
ance, attributed  to  the  medicine  men. 

Pd-gimihinalcar  Wa-dpi. — The  circling  crow  dance,  also  called  the 
straw  or  grass  dance,  is  controlled  by  three  men.  the  most  influential  of 
the  tribe,  who  wear  a  peculiar  insignia,  a  tunic  of  crow  and  eagle  feath- 
ers attached  to  a  belt  ornamented  with  beads  and  quills;  over  the  small 
of  the  back  project  two  sticks  several  inches  long;  at  the  ends  are  jin- 
gling bells,  every  motion  of  the  wearer  causing  the  sticks  to  vibrate  and 
the  bells  to  jingle.  These  tunics  are  held  sacred,  and  no  profane  hand 
allowed  to  touch  them.  The  next  officers  of  the  order  are  the  four 
drummers,  each  provided  with  a  baton  of  office,  a  stick  wrapped  with 
porcupine  quills  and  strings  of  beads,  the  four  sticks  being  used'to  sus- 
pend the  drum,  and  a  large  wash-tub  or  cheese-box,  covered  with  skin, 
the  sides  draped  with  fine  cloth,  ornamented  with  feathers,  beads,  and 
quills.  The  duties  of  the  drummers  are  to  strike  the  drum  with  full 
force  and  to  keep  up  an  incessant  singing.  Stewards  are  appointed  to 
collect  provisions,  which  are  rarely  refused.  When  sufficient  is  collected 
to  last  several  days  the  three  leading  men  are  notified,  who,  calling  the 
lodge,  make  arrangements  for  the  dance.  The  crier  then  goes  through 
the  camp  announcing  when  and  where  the  dance  will  be  held. 

The  three  chiefs  appear  in  their  feathered  tonics  and  the  membert 
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in  their  most  brilliant  paint.  Seating  themselves  upon  the  ground, 
wrapped  in  their  blankets  up  to  the  eyes,  the  drummers  open  the  ball, 
the  dancers  throw  their  blankets  aside,  and  springing  to  their  feet  brand- 
ish their  tomahawks  or  knives  with  violent  gestures  and  an  occasional 
whoop,  chant  and  dance  for  a  few  moments,  resume  their  blankets  and 
their  seats,  leaving  one  in  the  ring,  who,  fiercely  gesturing,  and  wildly 
waving  tomahawk  or  knife,  will  brag  unmercifully  over  some  exploit  in 
war  or  chase ;  agaiij  all  jump  up,  dance,  and  yell.  A  repetition  of  the 
same  performances  is  gone  through  with  again  and  again  for  several 
days  or  until  the  provisions  are  consumed.  They  will  imitate  animals, 
taking  raw  meat  or  a  fish,  snarl,  growl,  and  snap  over  it,  tearing  it  with 
their  teeth  like  the  wild  beast  they  are  so  well  imitating.  All  questions 
are  first  discussed  by  the  head-men  in  council,  pro  and  con,  and  are 
then  put  to  vote,  the  votes  in  the  affirmative  represented  by  a  stone,  those 
in  the  negative  by  a  piece  of  wood.  No  decision  is  arrived  at  until 
after  many  pow  wows;  even  then  another  lodge  will  be  called  in  to  par- 
ticipate. A  question  of  importance  once  decided,  the  head  chief  of  the 
band  will  be  called  in,  whether  a  member  of  the  lodge  or  not,  and  he  must 
perform  the  mission  they  have  intrusted  him  with,  and  as  their  influence 
is  largely  kept  up  through  these  orders  the  chiefs  are  glad  of  these  com- 
missions. There  are  no  signs  or  pass- words,  and  with  the  exception  of 
the  skunk-skin  garter,  elaborately  ornamented  with  beads,  there  is  noth- 
ing to  designate  the  members  from  the  outside  world.  Though  this 
order  is  of  late  date  it  is  the  most  powerful  among  the  Indians.  Dur- 
ing this  dance,  if  a  member  wishes  a  divorce  from  one  or  more  of  his 
wives  (they  generally  add  one  or  two  just  before  the  dance  for  this  pur- 
pose), he  proclaims  that  he  (naming  himself)  throws  away  (naming  her), 
and  she  is  no  longer  his  wife.  An  outsider,  by  payment,  can  deputize  a 
member  to  act  for  him.  !No  member  will  act  as  spokesman  for  any  one 
not  a  member  unless  paid  a  retainer's  fee,  generally  a  gun  or  a  horse ; 
the  more  influential  gain  fifty  to  one  hundred  horses  during  the  year, 
but  have  to  give  away  as  many  to  retain  their  influence. 

There  are  no  ceremonies  of  initiation;  they  generally  give  a  horse 
starting  him  oS  with  a  cut  of  the  whip,  for  any  one  who  chooses  to 
catch  him.  The  order  is  a  charitable  one.  An  old  woman  called  on  the 
order,  stated  her  poverty;  immediately  the  crier  was  sent  around  the 
camp,  and  in  a  few  hours  the  members  were  all  present,  as  they  will 
drop  any  work  or  pleasure  when  called.  The  leader  stated  the  cause 
of  the  meeting;  the  result  was  flour  and  pork,  thirteen  blankets,  calico, 
fine  cloth,  and  skins.  Another  instance :  An  Indian,  wishing  to  build  a 
house,  invited  the  order  to  a  feast;  as  he  was  not  a  member,  one  stated 
his  wants.  After  the  feast  the  building  was  soon  completed.  Though  a 
charitable  and  social  society,  it  is  one  very  much  feared ;  and  there  ex- 
ist lodges  among  all  the  different  tribes  and  bands  throughout  the 
great  Korthwest. 
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Hiwau-gag  Wad-pi. — The  sun  dance. — The  Sioux  are  superstitious, 
and  firm  believers  in  dreams,  signs,  aud  omens.  This  dance  is  given  to 
avoid  sickness  or  any  misfortune  that  may  have  been  foretold  by  a 
dream,  sign,  or  omen,  it  is  a  self-inflicted  punishment  the  Indian  under- 
goes to  propitiate  the  Great  Spirit. 

A  circle  is  formed  of  green  branches  stuck  into  the  ground;  in  the 
center,  forming  a  triangle,  are  planted  three  poles  or  saplings,  one  much 
longer  than  the  other  two,  the  trunks  cleared  of  branches  excepting  a 
tuft  at  the  tops,  a  piece  of  white  calico  is  fastened  on  one  and  a  piece  of 
red  cloth  on  the  other,  both  burnt  after  the  dance,  as  they  are  then  con- 
sidered sacred.  To  each  of  the  poles  is  fastened  a  stout  thong,  as  high 
as  a  man's  head  from  the  ground.  The  dancer  takes  his  place  in  the 
center  of  the  triangle,  and  making  incisions  through  the  flesh  on  shoul- 
ders and  breast,  ties  the  ends  of  thongs  through  the  incisions,  and  places 
between  his  lips  a  small  quill  whistle  through  which  he  breathes,  at  each 
respiration  giving  a  shrill  whistle.  He  is  clothed  only  in  a  shawl  tied 
around  his  waist  falling  to  his  knees,  his  body  painted  black,  hair  loose 
and  hanging  upon  his  shoulders,  and  with  rings  of  white  rabbit-skins 
tied  in  his  flesh  on  shoulders  and  tegs.  As  the  sun  sinks  below  the 
horizon  this  dance  of  torture  is  commenced  by  a  slow  sidewise  motion 
of  the  body,  as  each  foot  is  raised  and  lowered,  their  eyes  following  the 
course  of  the  sun  as  it  revolves  around  the  earth,  and  as  it  rises  above 
the  horizon  their  eyes  are  kept  fastened  upon  it.  This  is  kept  up  until 
sunset,  if  the  dancer  has  not  succumbed  through  weakness  before  this- 
he  tugs  and  strains  in  his  eflbrts  to  pull  the  thongs  through  the  flesh, 
and  finally  falling  with  his  whole  weight  tears  the  thongs  through,  gen- 
erally rendering  himself  insensible. 

The  dance,  as  its  name  indicates,  is  in  honor  of  the  sun  (typical  of  the 
Great  Spirit),  and  the  great  object  is  to  keep  their  gaze  upon  it,  the  ob- 
ject of  their  adoration,  or  cease  to  follow  its  course,  whether  beneath 
or  above  them,  in  whose  honor  they  are  suffering  these  tortures.  The 
drummers  and  a  regular  band  of  singers  keep  up  a  chant  of  "  The 
Great  Spirit  keep  us.''  In  dancing,  the  arms  to  the  elbows  are  held 
pressed  to  their  sides  and  from  elbows  straight  out  to  the  front,  hands 
clinched,  the  feet  raised  alternately  from  the  ground,  the  body  moving 
from  side  to  side  and  backward  and  forward,  stretching  the  gashes  to 
their  fullest  extent.  To  see  one  undergoing  this  fearful  torture  called 
dancing,  naked,  painted  black,  hair  streaming,  blood  trickling  from 
their  gashes,  the  shrill  whistle  at  each  breath,  the  hoarse  gutteral  sing- 
ing, the  dull  thud  of  the  drum,  is  a  dreadful  sight  indeed. 

Lwa-hicipi. — The  scalp  <?ance.— This  dance  follows  the  bringing  home 
of  scalps.  A  circle  is  formed,  on  one  side  stand  the  warriors,  their 
bodies  painted  red,  the  feathers  in  their  headdress  denoting  the  num- 
ber of  scalps  taken,  tomahawks,  knives,  and  guns,  in  their  hands;  on 
the  other  side  stand  the  young  women  in  their  best  attire,  carrying  the 
scalps  stretched  on  hoops  and  dangling  at  the  ends  of  long  poles.    The 
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mnsioianS)  druuimers,  and  singers,  squat  ui>ou  the  ground  near  by. 
The  men  commence  the  war  song,  sometimes  forming  a  circle,  d&nce 
around  the  women  holding  the  scalps,  who  join  in  the  refrain,  as  it  were, 
then  again  forming  in  two  lines  facing  each  other,  all  dance  forwards 
and  backwards.  If  the  scalps  have  been  captured  during  the  winter 
the  dance  is  kept  up  at  intervals  until  the  leaves  graw  in  the  spring. 
If  taken  in  the  summer,  they  dance  and  rejoice  over  them  until  the 
leaves  fall  off.  Painted  red  four  times,  then  they  are  buried.  Each 
time  the  scalps  are  painted  the  warriors  are  expected  to  give  away 
their  blankets  and  their  clothes,  as  their  hearts  are  strong. 

Ce-ki-ti-pi. — The  virgins^  lodge. — This  feast  or  ceremony  is  only  partic- 
ipated in  by  those  who  are  virgins.  If  reports  are  circulated  in  the 
camp  derogatory  the  girl  immediately  gets  up  a  "  Virgins'  Lodge."  An 
old  man  is  selected,  who  arranges  the  tipi  or  lodge,  in  which  the  feast  is 
to  take  place,  by  smoothing  the  ground  two  or  three  yards  in  diameter 
in  the  center  of  the  lodge.  In  the  middle  of  the  cleared  space  is  placed  a 
round  stone,  near  it  a  knife  is  planted,  blade  up.  The  crier  goes  through 
the  camp,  specifying  where  and  when  the  feast  will  be  held.  When  all 
are  assembled  the  girl  enters,  places  her  hand  on  the  point  of  the  knife 
blade,  typical  of  the  god  of  war,  that  he  may  pierce  her  through  with 
this  sharp  blade  if  she  is  not  pure  ^  then  on  the  stone,  typical  of  the 
god  of  the  mountains,  that  he  may  crush  her ;  then  placing  her  head 
against  the  earth,  typical  of  the  god  of  the  earth,  that  be  may  open  the 
earth  and  ingulf  her  if  she  is  not  truthful ;  she  then  takes  her  seat,  her 
accuser  is  brought  forward  and  goes  through  the  same  ceremony,  and 
then  openly  accuses  her ;  if  his  accusatioti  is  not  substantiated,  he  is  led 
from  the  lodge  amid  the  jeers  and  laughter  of  the  spectators.  After 
the  trial  the  feast  commences,  and  the  girl  goes  forth  with  unblemished 
character.  This  feast  excites  a  beneficial  effect  morally  upon  the  In- 
dian women,  and  serves  to  make  an  extremely  immoral  nation  very  cir. 
cumspect  in  their  actions. 

The  Dakotas  have  several  ceremonies  of  adulation  or  praise. 

A'do-tDaUy  to  sing  in  praise  of  the  Great  Spirit,  as  the  Dakotas  do  be- 
fore going  into  battle,  or  upon  a  raid  into  the  enemy's  country,  that  he 
may  render  the  hearts  of  the  enemy  weak,  so  they  may  be  killed  and 
their  scalps  captured  without  danger  to  themselves. 

WicaS'ta  adotcan. — (To  sing  the  praises  of  a  man.) — ^The  singer,  tak- 
ing the  heads  of  several  woodpeckers,  goes  to  the  lodge  or  tipi  of  some 
particular  individual,  will  sing  over  these  heads  in  his  praise,  reciting 
his  deeds  in  war  and  at  the  council  fire,  or  exploits  of  the  chase,  re- 
ceiving in  return  a  valuable  present. 

Ado-wan. — The  pipe  or  praise  dance. — Two  persons,  the  singer  and 
dancer,  go  to  a  mourning  lodge,  and  taking  the  bundle  of  cloth  in  which 
the  hair  or  the  medicine  of  the  deceased  is  kept,  hang  it  on  four 
Bticks  driven  into  the  ground.  The  singer  then  takes  the  pipe,  the  stem 
elaborately  decorated  with  feathers,  beads,  and  quills,  invites  the  spec* 
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tators  to  join  with  bim  io  his  song  of  praise  to  the  spirit  of  the  departed, 
slowly  waving  the  pipe  over  the  bundle  extols  the  virtues  of  the  deceased. 
As  the  mourners  are  generally  very  liberal  in  their  presents,  the  singers 
make  a  profitable  business  at  these  a-do-wans.  The  pipe-stem  is  a  pe- 
culiar one;  a  flat  stem  worked  with  porcupine  quills  and  beads,  in  the 
middle  an  eagle.tail  spread  so  each  feather  stands  out  by  itself,  and  at- 
tached to  the  center  of  each  feather  are  small  bundles  of  horse-hair, 
wrapped  with  ribbons  and  quills.  Those  who  have  seen  the  dance  de- 
scribe it  as  being  very  graceful  and  beautiful. 

Tum-niwaci  pi — The  circle  dance. — A  social  gathering  where  those  of 
both  sexes  meet  and  dance  around  a  pole  planted  in  the  ground. 

Hanwa  ci-pi — li^ight  dance, — Many  gather  together,  men  and  women, 
with  drums  and  singers,  by  moonlight,  to  dance  and  sing.  Forming  two 
lines  quite  a  distance  apart,  the  men  take  up  the  refrain  for  a  few 
words;  then  the  women  answer.  As  a  rule  the  Indians  are  too  super- 
stitious to  leave  their  tipis  after  dark,  so  this  dance  is  but  rarely  in- 
dulged in.  The  Dakotah  can  hardly  be  said  to  know  anything  abont 
poetry,  as  the  hohoho,  ugh-ugh-ugh,  or  hihi-hi  of  their  songs  is  only 
now  and  then  interrupted  by  the  enunciation  of  words.  Their  language 
is  so  figurative  that  the  meaning  is  generally  the  opposite  to  what  the 
expressions  used  would  naturally  convey. 

ORNAMENTS. 

There  are  but  few  now  in  use  with  any  meaning.  The  number  of 
eagle  feathers  worn  denote  the  number  of  enemies  killed,  the  wing 
feathers  of  the  bald-headed  eagle  denoting  male,  and  the  black-eagle 
feathers  denoting  women.  If  they  scalped  the  enemy,  a  broad  red 
streak  is  painted  across  the  feather ;  if  shot,  a  round  red  spot  is  painted 
upon  it;  if  the  person  killed  was  of  prominence  or  reputation,  the  feathers 
are  dyed  red.  The  above  is  also  applied  to  the  killing  of  a  grizzly  bear. 
Small  sticks  arrayed  with  porcupine  quills  are  sometimes  attached  to 
the  quill  of  the  feather,  and  small  pieces  of  white  fur  glued  to  the  ends. 
No  one  will  wear  an  eagle  feather  unless  entitled  to  it,  as  they  believe 
it  will  fly  away  from  their  heads  if  worn  unlawfully. 

Many  of  the  so-called  civilized  Indians  still  retain  the  custom  of  ar- 
ranging the  scalp-lock.  The  scalp-lock  proper  is  a  perfectly  round  cir- 
cle on  the  center  of  the  head  where  the  hair  grows  to  a  point.  Around 
this  lock  they  tie  Very  firmly  a  bead  band  an  inch  wide ;  the  hair  is  then 
braided,  an  otter  skin  twisted  around  it  spirally,  forming  a  braid  2  and 
even  4  feet  long;  this  is  kept  oiled  aud  nice  for  the  enemy  to  capture  if 
they  get  a  chance;  the  part  is  dyed  vermilion.  If  an  Indian  has  the 
time  and  the  person  killed  is  of  importance,  they  will  take  I  ho  entire 
scalp,  including  the  eyebrows  and. ears.  The  scalps  are  stretched  on 
hoops  and  dried ;  sometimes  a  picture  will  be  painted  upon  the  skin 
representing  the  history  of  its  capture.  The  Indians  have  many  orna- 
ments ;  none,  however,  are  of  any  particular  significance.    It  is  not  to 
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bo  believed  that  the  grizzly-bear  claws  worn  as  a  necklace  are  marks 
of  distinction ;  but  as  they  are  costly  it  is  merely  a  matter  of  wealth  and 
not  a  symbol  of  chieftainship.  In  former  days  it  may  have  been  so  used, 
but  not  within  the  recollection  of  those  now  living. 

BELI6I0N. 

The  Dakotahs  have  many  gods;  their  visible  and  invisible  world  is 
peopled  with  spiritual  beings,  inhabiting  everything  in  nature ;  CDiise- 
quently  almost  everything  is  an  object  of  worship.  He  renders  homage 
to  the  sun  and  moon,  sacrificing  as  often  to  the  bad  as  to  the  great  or 
good  spirit.  His  gods  are  of  air,  water,  and  of  the  prairies;  their  re- 
ligious ceremonies  consist  of  dances.  The  god  of  the  waters,  Un-ktc-hi, 
a  fabled  monster  of  the  deep,  probably  a  whale,  the  tradition  handed 
down  from  their  ancestors  who  may  have  lived  near  the  great  waters. 
Wa-zi-ya,  the  ice  god,  or  god  of  winter,  he  who  approaches  the  haunts 
of  men  in  winter  and  rcturnsto  the  land  of  ice  in  summer.  Can-o  te-dan, 
or  forest  god,  as  it  is  said  to  resemble  a  man ;  it  may  have  been  a 
monkey.  He-yo  ka,  god  of  the  prairies,  whose  home  is  supposed  to  be 
in  the  little  hills  upon  the  prairies.  He  wraps  his  ermine  robes  around 
him  in  summer  and  goes  naked  in  winter.  Wa-kin-yan,  the  god  of 
thunder,  a  fabled  giant  who  rides  upon  the  clouds,  whose  thundering 
voice  they  hear.  He  causes  the  lightning  flashes  by  rubbing  two  sticks 
together. 

MORTUAEY  CUSTOMS. 

Upon  the  decease  of  a  member  of  a  family  the  survivors  allow  their 
friends,  relatives,  and  the  medicine  men  to  take  away  the  best  they  have 
of  everything.  Their  hair  is  allowed  to  grow  unkempt;  they  besmear 
their  faces  and  bodies  with  earth,  and  wear  old  and  ragged  clothes ;  the 
women  gash  themselves  with  knives.  The  body  is  draped  in  the  best 
of  everything — robes,  blankets,  and  fine  cloth — and  placed  upon  a  scaf- 
fold, until,  in  the  course  of  time,  the  bones  fall  to  the  ground ;  they  are 
then  taken  and  buried.  The  mourning  is  kept  up  one  year,  amidst  dirt 
and  ragged  garments ;  then  they  wash  themselves,  put  on  clean  clothes, 
and  never  mention  the  name  or  allude  to  the  dead  person,  and  it  is  con- 
sidered a  deadly  insult  that  the  name  of  the  departed  should  be  men- 
tioned in  their  presence.  Immediately  after  a  death  they  leave  their 
homes  and  can  not  be  induced  to  return  to  them.'  They  have  been 
known  to  leave  the  corpse  in  the  house  for  months,  erecting  a  tent  near 
by.  In  either  case  when  the  corpse  is  removed  a  new  opening  is  made, 
through  which  it  is  carried.  Gray  Thunder,  a  noted  Dakotah  chief,  died 
in  1874 — a  man  said  to  have  been  over  7  feet  in  height.  The  army  sur- 
geon then  stationed  at  Port  Totten,  Dak.,  ofifered  the  widow  quite  a  large 
sum  of  money  for  the  corpse,  in  order  to  articulate  the  skeleton.  The 
offer  was  refused.  The  widow  had  a  stout  box  made  at  the  agency,  and 
every  year  up  to  1877,  in  her  migratory  visits  to  the  Mission  River 
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Agency,  loaded  iho  remains  upon  a  sung-wakin-i-bupa  and  carHed  it 
there  and  back  twice  a  year,  a  distance  of  over  100  miles,  for  fear  the 
skeleton  should  fall  into  the  hands  of  the  white  doctor. 

SUNa-WAKINI-HU-PA. 

The  apparatus  for  packing  on  a  horse  or  dog.  It  is  made  by  placing 
the  ends  of  two  long  tent  poles  together  at  an  angle  of  about  40  de- 
grees, the  ends  fastened  together  and  placed  on  the  back  of  horse  or 
dog,  the  other  dragging  upon  the  ground;  behind  the  horse's  tail  cross- 
pieces  are  tied,  on  which  loads  are  packed.  The  Sissitonwans  and  the 
Ihanktonwans  of  the  prairies  train  large  dogs  for  the  ]mrpose. 

I  GUSKA  (UNTYING  THE  BUNDLE). 

This  is  a  Dakotah  custom.  A  bundle  of  tobacco  is  sent  to  seal  the 
bond  of  friendship  between  bands  or  villages  ;  if  it  is  untied,  blankets, 
guns,  kettles,  and  articles  of  finery  are  sent  in  return.  If  they  have 
nothing  to  give  or  refuse  to  accept  the  overtures  of  i)eace  the  bundle  is 
returned  untied. 

I-ZU-YA-PI. 

Carried  by  the  Dakotalis  when  going  (o  war,  as  the  palladium  of  the 
Romans.    Sometimes  it  is  a  pipe,  sometimes  the  skin  of  an  animal. 

DAKOTAH  MENU. 

Pemmican,  the  flesh  of  ox,  buffalo,  deer,  or  other  wild  meat,  cut  in 
long  thin  strips,  and  dried  in  the  sun,  *' jerked  ;"  as  soon  as  cured  it  is 
beaten  by  the  squaws  with  stones  until  in  shreds,  collected  and  placed 
in  skin  bags;  then  bones  are iiounded  and  the  marrow  extracted,  melted, 
and  poured  into  the  bags  with  the  shredded  meat,  to  which  has  been 
added  quantities  of  hau-tas-ka,  a  small  red  berry,  very  aromatic  and  in- 
digenous to  the  praries.  Pemmican  is  used  on  long  marches  or  jour- 
neys, as  it  is  compact,  and  a  small  quantity  serves  for  many  meals. 
There  are  many  wealthy  white  people  of  Minnesota  who  are  regularly 
supplied  with  pemmican  for  home  consumption,  as  when  properly  made 
it  is  not  xiuMkepdte  defoie  gras.  Accompanied  by  a  dish  of  wild  rice  from 
the  rice  lakes  of  Minnesota,  it  is  a  repast  so  toothsome  that  even  those 
without  an  appetite  can  enjoy.  Throughout  Minnesota  are  many  shal- 
low lakes,  from  which  quantities  of  wild  rice  are  gathered  by  the  Indians, 
until  it  has  become  a  business  with  many  of  them ;  it  is  in  fact  supe- 
rior to  cultivated  rice.  Tip-sinna^  wild  turnip,  is  nature's  most  precious 
gift  to  the  Indians,  who  in  the  fall  of  the  year  desert  their  villages  and 
roam  the  prairies  turnip  hunting;  it  is  no  unusual  sight  to  seethe  hill- 
sides of  the  rolling  prairies  dotted  with  men,  women,  and  children,  each 
with  a  long  heavy  pole,  sharpened  at  one  end,  digging  turnips.  They 
are  agreeable  in  taste,,  raw  or  dried ;  the  Dakotahs  dry  them  for  win- 
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ter^s  use.  It  is  a  bulbous  root,  growing  deep  in  the  ground,  and  very  nu- 
tritious; raw  and  dried  it  forms  the  principal  item  in  the  Dakotah  menu. 
Some  years  ago  experiments  were  made  by  French  savants,  and  it  was 
found  that  a  nutritious  substitute  for  wheat  flour  could  be  made  .from 
the  dried  turnips.  The  following  bulbous  esculent  roots  are  also  eaten : 
a-sinna^  growing  in  the  marshes,  about  the  size  of  a  walnut;  pun-cin- 
na,  about  the  size  of  hens'  eggs,  grows  on  the  margins  of  lakes  and 
fivers;  ui-do,  in  taste  resembles  a  sweet  potato;  hu-ba,  a  large  water 
grass,  the  stalks  of  which  are  eaten  ;  ou-muica,  beans  growing  wild  in 
the  valleys  and  low  lands,  having  a  vine-like  top  the  pod  growing  at 
the  roots  being  dug  ap  in  spring  and  fall  of  the  year ;  wild  hop-vine^ 
as  it  sprouts  from  the  ground,  the  fac-simile  of  the  asparagus,  but 
superior  in  delicacy  and  flavor,  and  it  is  no  uncommon  sight  on  the 
frontier  to  see  officers  of  the  Army  (who  are  generally  epicurean  in  their 
tastes)  digging  wild  hop  sprouts  for  their  own  table;  ta  to  (Anglice 
evidently),  a  root  with  a  long  branching  stalk,  dried  for  winter  use;' 
ce-he-ca,  a  small  root  the  size  of  a  hazel-nut,  collected  by  the  ground- 
squirrels  and  prairie-mice,  and  deposited  in  large  quantities  in  their  sub- 
terranean homes.  In  the  fall  the  Dakotahs  collect  from  these  supplies 
for  their  winter's  use.  The  taste  is  rather  agreeable,  resembling  some- 
what that  of  a  green  pea.  Shunka,  or  dog,  last  but  not  least  of  the 
edibles  that  please  the  savage  palate,  can  not  be  called  a  domestic  dish; 
it  is  not  eaten,  except  in  cases  of  dire  necessity,  as  it  is  considered  too 
delicate  for  ordinary  consumption;  but  is  usually  eaten  at  a  special 
feast  in  honor  of  warriors  of  renown,  to  whom,  as  the  highest  mark  of 
courtesy,  the  head  is  given.  All  the  birds  of  the  air,  excepting  the 
eagle  and  the  turkey,  are  eaten  by  the  Dakotahs,  and  all  the  beasts  of 
the  (j^rth,  and  all  the  denizens  of  the  water.  Capable  of  containing 
quantities  that  would  surfeit  several  white  men,  the  Dakotah  will  in 
days  of  scarcity  tighten  his  belt  in  order  to  prevent  a  vacuum,  and  go 
on  his  way  uncomplaining. 

MABBIAaE  CEREMONIES. 

As  soon  as  the  young  couple  have  concluded  to  cast  their  lot  in  common 
and  are  engaged,  the  young  man  calls  his  brothers,  sisters,  uncles,  aunts, 
and  cousins  together,  and  tells  them  that  it  is  his  desire  to  take  such 
and  such  a  one  for  his  wife.  After  eating  the  repast  spread  before 
them  they  separate  for  their  respective  lodges.  The  following  day  as 
many  as  wish  return,  each  bringing  some  object  as  a  present — a  gun, 
horse,  blanket,  anything  they  may  have,  and  of  the  best  (a  bridle  rep- 
resents a  horse,  and  is  redeemed  on  demand).  All  these  things  they 
make  into  a  bundle,  carried  by  the  mother  of  the  young  man  upon  her 
back,  who  lays  it  in  front  of  the  lodge  of  the  expectant  bride  and  returns 
home.  Now,  the  girl's  mother  or  other  member  of  her  family  brings 
the  bundle  into  the  lodge  and  prepares  a  feast,  inviting  all  the  relatives 
of  the  young  girl,  who,  after  participating  in  the  good  things  spread 
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oat  before  them,  and  learning  the  particulars  of  the  case,  discnss  the 
character  of  the  young  brave,  after  coming  to  a  conclusion  in  favor  of 
or  against  the  approaching  nuptials.  If  favorable  they  return  next 
day  with  their  bundle  of  presents.  Then  the  bundle  of  the  bridegroom 
elect  is  opened  and  the  articles  are  distributed  among  the  bride's  family. 
They,  in  their  turn,  take  the  bundle  brought  by  them,  give  it  to  the 
girl's  mother,  who  takes  it  upon  her  back  and  the  girl  by  the  hand  and 
deposits  both  at  the  door  of  the  expectant  husband.  The  groom's  mother 
comes  out,  takes  the  girl  and  bundle  into  the  lodge,  where  all  the  family 
are  congregated,  seated  around  the  fire,  leaving  the  place  of  honor 
(opposite  the  entrance)  vacant.  In  the  center  of  this  space  is  a  dish 
with  two  spoons  in  it.  The  young  man  and  girl  sit  one  on  each'  side, 
cat  a  few  spoonfuls  from  the  dish,  and  then  pass  the  dish  around.  The 
bride's  bundle  is  then  opened  and  distributed  among  those  present. 
This  constitutes  one  form  of  marriage  among  the  Dakotahs.  As  will  be 
seen,  the  parents  have  no  voice  in  the  matter,  leaving  it  entirely  to  the 
brothers,  etc.  In  making  up  the  bundles  those  wishing  to  give  a  horse 
throw  in  a  bridle,  marked  with  their  totem.  This  represents  a  horse,  and 
is  always  redeemed.  Often  an  old  squaw  will  bo  seen  trudging  along, 
bent  double,  with  a  sack  on  her  back  containing  guns,  swords,  pistols, 
knives,  blankets,  beads,  and  articles  too  numerous  to  mention,  bent  on 
a  matrimonial  pilgrimage  such  as  described  above. 

In  different  sections,  even  among  the  same  tribe,  they  have  other  cere- 
monies: when  they  purchase  their  wives,  by  tying  a  horse  at  her  par- 
ents' door;  if,  on  returning  the  following  day,  they  find  the  horse  still 
there,  they  will  add  another,  keeping  this  up  until  their  limit  is  reached; 
if  the  horses  are  taken  away  he  will  then  enter  the  lodge  and  take  his 
bride  home;  if  it  requires  more  horses  than  he  is  willing  to  gi«  he 
takes  his  horses  away  and  tries  elsewhere.  Often  when  the  relatives  of 
the  young  girl  refuse  all  overtures  of  the  young  man  he  will,  through 
a  friend,  entice  the  young  girl  into  the  woods,  where,  joining  them,  he 
runs  oft'  with  her.  This  is  also  recognized  as  a  marriage.  The  Da- 
kotah  is  a  po!ygamist,  having  as  many  as  five  wives.  The  marital  tie  is 
not  very  binding,  and  divorces  are  not  sought  after  in  the  courts;  bat 
in  the  straw  dance  they  will  "  throw  away"  those  wives  they  no  longer 
wish  to  retain;  in  many  instances  they  will  take  "unto  themselves" 
several  wives  in  order  to  throw  them  away  at  this  dance,  believing 
it  will  add  to  their  importance  to  have  so  strong  a  heart.  When  a 
young  man  throws  away  his  wife  he  becomes  a  "young  man" again  and 
seeks  other  wives.  The  woman  is  soon  married  again.  The  courting  is 
always  done  in  the  evening  and  in  the  lodge.  If  the  attentions  of  the 
young  man  are  disagreeable  to  the  young  woman,  she  will  get  up  and 
blow  up  the  fire.  The  young  man  takes  the  hint  and  retires.  If,  on  the 
contrary,  she  should  be  willing,  she  lets  the  fire  alone. 

A  husband  will  never  speak  to  his  wife's  mother  or  father,  and  if  it 
should  be  an  absolute  necessity  it  is  done  through  a  third  person*  the 
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same  with  the  bride,  and  thcagh  all  may  be  living  in  the  same  lodge 
they  never  speak  except  in  cases  of  absolute  necessity,  and  then  only 
through  a  third  party.  .When  the  husband  meets  bis  wives'  parents  in 
the  woods  he  turns  his  head  aside  and  passes  by  without  noticing  them. 
When  a  child  is  sick  the  father  will  take  the  child's  name,  believing 
it  will  cause  others  of  the  family  to  die  if  the  name  should  die.  The 
grandparents  as  a  rule  take  care  of  the  children  and  are  called  father 
and  mother.  Uncles  and  aunts  are* always  addressed  as  father  and 
mother. 

H.  Mis.  170 17 
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I5y  Lieut.  Henry  T.  Allen,  U.  S.  Army. 

Upon  oxamiuation  of  tbe  natives  of  Copper  River  it  is  found  that  they 
are  as  a  rule  between  5  feet  6  and  5  feet  8  inches  high,  though  occa- 
sionally a  man  fully  6  feet  is  seen,  and  weigh  about  140  pounds  5  that 
the  color  of  their  skin  is  a  brown,  tinged  withcopi)er,  and  much  darker 
than  that  of  their  nearest  coast  neighbors ;  that  their  hair  is  generally 
straight,  exceptionally  wavy,  and  that  their  eyes  are  invariably  black, 
or  neaiJy  so.  A  great  difference  in  mobility  of  <;ountenance  was  noticed, 
the  faces  of  some  being  nearly  as  capable  of  indicating  emotions  as 
those  of  civilized  people,  whilst  those  of  others  are  almost  entirely  de- 
void of  expression  under  any  circumstances. 

Their  muscular  strength  is  not  so  remarkable  as  their  ability  to  travel 
great  distances  in  a  short  time  on  scanty  rations.  Ample  opportunity 
was  given  for  measurin^r  their  strength  and  endurance  with  those  of 
our  party.  The  result  of  the  first  day's  work  was  favorable  to  them, 
but  ever  afterwards  to  us.  It  is  true,  however,  that  our  party  was 
selected  with  special  view  to  physical  strength. 

It  is  an  unusual  occurrence  to  see  a  father  and  mother  with  more  than 
three  children.  Whether  this  small  size  of  family  be  due  to  the  hard- 
ships incident  to  the  gaining  of  a  livelihood  or  to  malpractice  in  some 
of  its  forms,  I  am  unable  to  say.  It  is  a  fact  that  with  them,  too,  poverty 
may  be  blessed  with  children.  I  will  instance,  that  one  of  the  most  des- 
titute families  I  met  consisted  of  father,  mother,  and  four  children, 
some  of  whom  were  sadly  emaciated  by  hunger.  The  nature  of  their 
food  causes  so  much  wearing  of  the  teeth  that  children  are  found  with 
the  first  set  worn  almost  to  the  gums.  Sometimes  in  the  case  of  adults 
the  teeth  are  worn  to  the  gums  while  the  body  is  yet  in  its  prime. 
'^The  faces  show  the  result  of  subjection  to  hardships  long  before  the 
hair  begins  to  turn  gray.  Owing  to  their  ignorance  of  methods  of  com- 
puting time,  the  ages  could  not  be  determined  with  any  degree  of  defl- 
niteness.  Messala,  however,  who  lives  on  left  bank  of  Copper,  one  day's 
march  from  Tardl,  and,  presumably,  led  the  party  of  Massaon  against 
the  Russiane  in  1818,  must  then  have  been  a  man  of  mature  years. 

The  only  sickness  noticed  among  them  other  than  result  of  hunger 
was  due  to  costiveness,  which  doubtless  disappears  during  the  run  of 
salmon.  But  one  natural  deformity — a  shriveled  leg — was  seen,  though 
the  toes  of  nearly  all  are  abnormally  crooked  from  snow-shoe  travel. 

Their  sagacity  in  following  trails  and  hunting  game  is  pit)bably  not 
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greater  than  that  of  others  of  the  Tinneh  famih',  bat  woald  astouish 
one  not  accustomed  to  the  skill  of  natives  in  this  respect. 

All  the  people  of  Copper  River  region  were  called  by  the  Russians 
Medurdskies  (more  properly  Medndvtsi)  and  all,  excepting  those  at  the 
mouth,  belong  to  the  great  Tinneh  family  which  peoples  the  interior  of 
Alaska.  Those  below  the  Tezlind*  Biver,  from  their  association  with 
Russians,  have  adopted  some  abbreviated  form  of  the  same,  such  as 
Minisky,  Muodsky,  etc.,  whilst  those  above  style  themselves  Tatlataus. 
I  think  the  name  Atnat^na,  the  Indian  name  for  an  inhabitant  of  Atna 
(Copper)  River  region,  would  be  a  fitting  term  for  the  people  of  both 
tribes,  which  differ  very  little  from  each  other.  To  particularize,  how- 
ever, I  have  used  the  term  Midnoosky  for  the  people  south  of  the  Tezlind, 
including  those  living  on  the  Chittynd,  and  Tatlatan  for  those  living 
north  of  the  Tezlin4  and  south  of  the  Alaskan  Mountains. 

The  entire  number  of  natives  on  the  river  and  its  tributaries  is  about 
3G6,  divided  as  follows:  Men,  128;  women,  98;  children,  140. 

Between  Alaganik  and  Woods  Canon,  a  distance  of  110  miles,  there 
are  no  settlements,  yet  an  occasional  party  goes  downto  Bremner  River 
to  hunt  moose.  On  the  Chittynd  and  its  tributaries  arc  about  thirty 
souls;  on  the  headwaters  of  Tezlin^  and  Lake  Plaveznie,  probably 
twenty.  The  Tatlatans,  including  the  settlement  at  Lake  Susl^ta,  num- 
ber 117.  On  the  Copper,  between  Tar^l  and  the  Tezlin.^i,  are  209,  the 
total  number  of  Midnooskies. 

Nicotai  is  autocrat  of  the  Chittyna  and  the  fishing  rendezvous  Tardl, 
whilst  between  the  latter  place  and  the  Tezliuii  this  privilege  is  held 
by  Lisbigstag  and  Coneguanta,  the  former  controlling  the  lower  part, 
the  latter,  with  the  largest  following  of  any  Atnatana,  the  upper.  The 
chief  native  among  the  Tatlatdns  is  Babzulu6ta,  who  is  a  shaman. 

As  far  as  I  am  able  to  judge  from  the  scanty  records  of  the  Russians 
and  my  own  observations,  I  should  say  that  the  change  in  number  of 
these  people  has  been  very  slight  for  many  years.  Their  history,  so  far 
as  their  records  are  concerned,  will  always  be  a  sealed  book.  On  both 
banks  of  the  river  between  Chittyna  and  the  Klawahsina  River,  more 
especially  on  the  left  bank,  are  frequent  excjivations  2  to  4  feet  deep, 
indicating  the  sites  of  houses.  The  more  recent  of  these  show  signs  of 
the  attached  bath-houses.  In  some  older  excavations  spruces  of  largest 
size  are  growing. 

The  territory  of  the  Atnatiiuas  is  included  between  the  one  hundred 
and  forty-second  and  one  hundred  and  forlyseventh  meridians  and  be- 
tween the  sixty  and  half  and  sixty-third  parallels,  representing  an  ap- 
proximate area  of  25,000  square  miles,  all  of  which  is  drained  by  the 
Copper  and  its  tributaries.  Practically  excluded  from  the  rest  of  the 
world,  it  is  but  natural  that  they  should  be  a  conservative  people.  Wi(  h 
mountains  on  all  sides,  their  routes  of  travel  arc  chiefly  confined  to  the 
water  courses  winter  and  summer.  Were  it  practicable  to  pass  from 
Tar^l  to  the  upper  waters  of  the  Copper  by  going  nearly  due  north. 
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one-half  the  distance  over  the  river  route,  which  is  and  must  be  fol- 
lowed, would  be  avoided.  Between  these  localities  are  some  of  the 
highest  mountains  of  the  northern  continent,  and  certainly  the  highest 
volcano  (Wrangell);  below  are  huge  glaciers  (Miled  and  ChilcPs)^  which 
hem  in  the  river,  rendering  navigation  extremely  dangerous.  Besides 
these  geographical  considerations,  the  climate,  which*  is  practically 
seven  months  severe,  affects  in  a  large  measure  the  customs  of  the 
people. 

Their  vegetable  products  are  limited  in  variety  and  scanty  in  quan- 
tity. Besides  the  berries,  including  cranberries,  blue-berries,  a  small 
red  berry  (called  by  them  giness)^  a  small  blackberry  (called  by  them 
gizneh)j  quite  similar  to  the  red  one,  is  a  fruit  called  tonibdy  that  grows 
on  a  bush  several  feet  high.  It  hangs  on  the  bushes  all  the  winter, 
and  may  be  eaten  in  the  spring,  even  to  summer,  when  it  is  very  dry 
and  nearly  tasteless.  The  shape  and  nature  of  the  fruit  is  very  similar 
to  the  black  haw,  though  it  is  of  a  j-ellowish- white  color.  The  natives 
fry  it  in  moose  or  other  fat,  at  the  same  time  mashing  it  well  with  a 
stick  or  spoon,  thus  making  of  it  a  palatable  dish.  Their  chief  vege- 
table food,  however,  is  a  peculiar  parsnip-shaped  root,  but  longer,  which 
they  call  chass.  The  portion  of  it  above  ground  isjnot  more  than  G  to 
12  inches  high  and  not  unlike  a  bunch  of  small  willows,  while  the  root 
is  frequently  several  feet  long.  It  is  never  cured,  but  is  eaten  raw, 
boiled,  or  roasted,  and  especially  during  the  spring. 

Fish,  rabbit,  moose,  sheep,  caribou,  bear,  goat,  porcupine,  beaver, 
lynx,  muskrat,  goose,  duck,  Jind  grouse  constitute  the  mass  of  their  food. 
Of  these  fish  is  decidedly  the  most  important,  with  rabbits  next  in  order. 
They  have  no  process  of  curing  save  that  by  drying  in  the  snn.  Tho 
fat  of  the  moose  is  melted  and  run  into  the  guts,  while  the  blood  is  saved 
in  the  paunch.  It  is  of  little  importance  to  them  whether  or  not  their 
meat  be  cooked,  and  in  boiling  it  is  seldom  allowed  to  become  done 
through.  Tbe  entire  entrails  of  rabbits  are  boiled  sometimes  with  the 
bodies  from  which  they  were  taken,  and  again  with  other  meat;  and  form 
one  of  the  most  potent  antiscorbutics  used  by  them.  Good  or  special 
food  is  always  cooked  by  the  men  and  the  refuse  of  all  is  given  to  the 
women^  A  boy  five  or  six  years  old  has  precedence  at  meals  over  his 
mother.  There  seems  to  be  almost  no  limit  to  the  amount  of  food  a 
hungry  native  can  consume.  A  single  kind  of  food  must  be  abundant 
to  furnish  in  suflScient  quantities  the  necessary  elements  required  by 
the  system.  A  much  less  quantity  of  mixed  food  satisfies.  Like  most 
other  Indians,  they  seem  to  eAt  when  hungry,  without  regard  to  fixed 
intervals. 

The  only  drink  that  I  saw  used  by  them,  excepting  tea,  of  which  they 
are  passionately  fond,  and  the  liquors  in  which  the  food  is  boiled,  was 
from  the  plant  lamkill,  used  by  nearly  all  the  Tinneli  of  Alaska  and  by 
the  inhabitants  of  the  Hudson  Bay  country  and  Labrador.  No  special 
preparation  of  this  is  required,  not  even  drying  being  necessary  before 
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If  they  possess  any  mediciual  preparations  or  medicines  of  any  de- 
scription they  are  in  the  hands  of  the  shamans,  who  keep  them  carefnlly 
concealed.  Their  contact  with  the  Russians  and  Americans,  though 
very  slight,  has  taught  them  the  benefits  of  more  civilized  medicine, 
and  they  will  take  any  dose  given  them  by  a  white  man. 

The  houses  of  the  Atnatdnas  are  of  two  kinds,  viz,  permanent  and  tem- 
porary. The  former  are  intended  for  winter  use  and  are  annually  occu- 
pied during  that  season,  while  the  latter  are  extemporized  at  any  place 
where  game  may  be  found.  In  idan  it  is  about  18  feet  square,  is  built 
of  spruce  poles  and  slabs  in  a  loose  style,  and  is  covered  in  with  spruce 
bark.  In  some  ^daces  moss  is  used  to  help  to  make  it  close.  The  walls 
under  the  eaves  are  nearly  4  feet  high,  and  about  3  feet  from  the  ground 
around  the  inside  is  built  a  shelf  4  or  5  feet  wide,  which  serves  the  doable 
purpose  of  a  seat  during  the  day,  and  a  bed  at  night,  the  space  tinder 
this  being  boxed  in  with  vertical  slabs  and  used  as  a  store-room  and 
sleeping  apartments  for  women,  children,  and  pups.  The  roof  isj  pro- 
vided with  a  large  hole  in  the  middle,  to  permit  the  escape  of  smoke  from 
the  open  fire  on  the  floor.  The  entrance  is  through  a  small '^storm- 
shed,''  about  2  by  3  feet,  protected  at  the  outer  en<l  by  an  undressed 
sheep  or  goat  skin.  Opposite  this,  at  the  other  end,  near  the  floor,  is  a 
round  hole  about  15  inches  in  diameter,  which  is  the  entrance  to  the 
sleeping-room  and  bathhouse.  This  is  10  or  12  feet  square,  4  or  5  feet 
in  height,  nearly  all  of  which  is  underground,  and  is  lighted  by  a  small 
aperture,  over  which  the  intestines  of  the  bear  are  stretched.  The  sweat- 
bath  is  so  highly  prized  that  every  permanent  house  of  the  Midnooskies 
and  most  of  those  of  the  Tatlatfins  are  supplied  with  the  necessary  room, 
the  heating  of  which  is  quite  simple.  A  large  pile  of  stones  placed  on  a 
close  frame  of  logs  in  the  main  room,  after  the  manner  of  an  old-fash- 
ioned limekiln,  are  heated,  then  transferred  to  the  sweat-room  by  means 
of  two  sticks  used  as  tongs.  The  circular  aperture  is  closed  with  a  kind  of 
tompion,  and  water  is  then  poured  on  until  the  necessary  amountof  heated 
vapor  is  obtained.  The  ideaof  building  this  adjunct  to  the  houses  came 
through  contact  with  the  Russians,  with  whom  it  is  a  religious  as  well 
as  a  hygienic  measure,  and  is  practiced  as  far  north  as  the  Alaskan 
range.  Beyond  this  it  is  not  seen  until  the  Lower  Yiikon  is  reached. 
The  temporary  or  hunting  house,  always  built  of  poles  and  boughs  of 
spruce,  Cottonwood,  etc.,  is  rectangular  in  plan,  with  a  passage-way 
through  the  center.  Two  sides  only  are  used,  and  in  consequence  the  ends 
and  upper  part  are  scantily  covered.  A  log  placed  on  the  fire  extends 
sometimes  several  feet  beyond  each  end.  A  moose  or  caribou  skin,  in 
lieu  of  cotton  cloth  used  by  their  more  civilized  brethren,  is  occasionally 
used  to  help  make  it  waterproof  directly  over  the  sleeping  places.  Tents 
are  not  as  yet  part  of  their  i>ossessions,  nor  is  metal  of  any  kind  em- 
ployed in  assembling  the  dift'erent  parts  of  the  houses,  willow  withes 
and  rawhide  thongs  answering  their  present  requirements  for  this  pur- 
pose.   In  general  the  vvinter  house,  being  on  the  river,  may  be  said  to 
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be  occupied  during  the  salmou  season,  uud  until  February,  when  the 
occupants  depart  for  the  headwaters  of  streams,  where  they  hunt  and 
trap,  occupying  the  summer  houses. 

Never  have  I  seen  Indians  mere  devoid  of  luxuries  than  are  the 
Atnat^nas.  The  wealthiest  count  only  the  following  vessels  and  uten- 
sils in  their  subsistence  department:  One  to  three  large  kettles,  one 
tea-kettle,  one  frying-pan,  several  wooden  trays  (native),  several  knives 
(generally  home  manufacture),  hcam  spoons,  and  two  or  three  cups.  In 
but  one  place  did  I  see  any  pretense  of  furniture,  and  that  was  a  pecul- 
iar-made box  to  put  the  tea-cups  on.  The  average  head  of  a  family  dis. 
penses  with  all  the  above  save  one  kettle,  one  or  two  wooden  trays,  a 
knife  or  two,  and  possibly  a  small  cup,  which  he  invariably  carries  whilst 
traveling.  I  found  no  vessels  for  boiling  or  holding  water  that  had 
been  used  prior  to  the  introduction  of  modern  ones. 

Their  clothing  consists  ordinarily  of  two  garments,  trousers  and  boot« 
forming  one,  coat  or  parkee  the  other.  In  the  winter  this  is  sometimes 
supplemented  by  a  shirt  made  of  rabbit  skin.  The  coat  is  usually 
without  a  hood  attachment,  difteriug  in  this  respect  from  that  of  the 
Eskimos,  the  head-dress  being  made  from  marmot  or  squirrel  skins.  The 
principal  decoration  of  the  wearing  apparel  is  of  beads,  of  which  those 
one-eighth  to  one-quarter  of  an  inch  in  diameter  are  especially  chosen. 
Very  seldom  are  ])orcupine  quills  utilized  for  ornamentation. 

The  men  have  both  ears  and  nose  pierced,  the  women  the  former  only. 
In  the  nose,  rings  ma<le  of  shell  or  metal  are  worn,  some  of  which  are 
one  and  one-half  inches  in  diameter.  Sinew  suspends  the  ear  ornaments, 
which  are  made  of  elongated  beads.  To  be  thoroughly  en  regie  a  little 
red  paint  must  be  applied  to  the  face.  This  applies  more  particularly 
to  the  women  and  children  than  to  the  men.  The  beaded  knife  scab 
hard  attached  to  the  neck  is  considered  indispensable  to  the  well- 
equipped  Atnatdna,  who  does  not  take  it  off  day  or  night.  In  addition 
to  this,  the  tyones  and  wealthy  men  wear  a  beaded  ammunition  pouch. 
Bracelets  and  finger-rings,  likewise  tattooing,  are  almost  unknown,  to 
them.  Combs  made  of  the  hoofs  of  the  moose  are  owned  by  some, 
while  many  keep  the  hair  in  condition  by  dexterous  use  of  the  hands. 
They  are  very  fastidious  with  respect  to  the  hair,  which,  be  it  said  to 
their  credit,  nearly  always  appears  neat,  a  shaman's  excepted.  That 
of  the  women  and  shamans  is  worn  long,  while  many  of  the  men  in 
early  summer  cut  it  straight  around  at  the  height  of  the  middle  of  the 
neck. 

The  unit  of  measurement  with  them  is  the  distance  between  the  tips 
of  the  fingers,  the  arras  horizontfilly  outstretched.  I  liave  frequently 
seen  them  measuring  timber  for  a  baidilrra  or  the  length  of  rope  or 
thongs  with  this  unit. 

Beads  and  ammunition  are  the  mediums  of  exchange  used  by  the  in- 
termediate men  in  obtaining  the  furs  that  are  carried  to  the  trading 
station.    Nicolai  leaves  at  his  house  on  the  Chittystone  River,  during 
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his  absence  at  Tar^l,  beads,  caps,  and  powder  for  the  Calcharuies,*  who 
arrive  aud  deposit  au  equivalent  in  fars, — a  fact  tending  to  show  how 
definite  is  the  relation  between  articles  of  commodity  and  prices  paid 
for  them,  and  also  the  mutual  confidence  amongst  themselves. 

Their  bows  and  arrows  are  quite  similar  to  those  formerly  much  used 
by  the  Yukon  natives,  though  perhaps  they  are  a  little  better  finished. 
The  material  for  both  is  birch,  which  is  subjected  to  a  peculiar  process 
of  seasoning  which  might  be  called  tempering.  A  rough  slab  about  6 
feet  long  is  blocked  out  of  green  birch  with  the  small  ax  in  possession 
of  nearly  all;  then  the  knife  is  used  to  bring  it  down  to  dimensions  not 
exceeding  an  inch  or  an  inch  and  one-half  in  cross  sedition.  This  rod  is 
alternately  put  in  the  fire  for  a  few  seconds,  and  then  worked  awhile 
with  the  knife  until  it  has  nearly  attained  its  final  dimensions,  when  it 
is  placed  where  the  smoke  can  envelop  it.  It  may  remain  at  this  stage 
of  the  process  several  weeks,  being  again  subjected  to  the  fire  and  the 
knife.  When  finally  tempered  a  bow  one  inch  by  one-half  inch  in  cross- 
section  requires  a  strong  arm  to  string  it.  I  have  seen  splendid  ramrods 
made  of  very  crooked  timber  in  the  same  manner. 

Bows  and  arrows  are  yet  largely  used  by  them,  though  they  are  rapidly 
superseded  by  the  small-bore  double-barrel  muzzle-loading  shot-guns, 
of  which  there  are  two  grades,  one  very  inferior,  the  other  good,  with 
laminated  steel  barrels.  Neither  of-  them  exceed  five  or  six  pounds  in 
weight  They  fire  out  of  these  guns  pebbles  and  bullets  of  lead  or  cop- 
per. The  copper  bullets  are  claimed  by  them  to  be  superior  to  the  lead 
ones  for  large  game,  such  as  moose  and  bear,  for  the  reason,  they  say, 
that  the  copper  ones  will  always  break  the  bones  while  the  lead  ones 
will  not.  The  copper  bullets  in  use  on  the  Ohittyna  River  are  formed 
by  hammering. 

Judging  from  the  weapons  owned  by  these  natives  and  from  their 
docile  and  mirthful  characteristics,  I  should  not  consider  them  a  spe- 
cially warlike  people. t 

In  building  their  houses  the  only  implements  used,  besides  the  ax 
and  knife,  is  an  adze,  made  by  securing  to  an  elbowed  stick,  with  raw- 
hide strings,  a  flat  piece  of  iron,  tempered  by  themselves. 

They  are  by  no  means  of  an  inventive  turn,  many  of  them  obtaining 
their  snow-shoes  from  the  Calcharnies;  nevertheless  they  make  their 
toboggans  and  sleds,  which  possess  the  valuable  qualities  of  lightness 
aud  durability. 

As  before  stated,  their  routes  of  travel  are  chiefly  on  or  near  water- 
courses. When  a  long  journey  down  the  river  is  contemplated  or  a  trip 
to  Nuchek  is  decided  upon,  a  skin  boat  is  built,  but  if  the  distance  be 
short  a  raft,  made  of  four  logs  fastened  with  willow  withes,  is  constructed. 

*The  term  Calchamyy  or  KolshiDa,  is  of  Kassian  origin,  and  is  applied  by  tbe  Mid* 
uooskies  to  all  people  not  belonging  to  their  tribe. 

t  Since  writing  this  the  only  white  man  nearer  than  Kodiak,  Mr.  Holt,  the  trader 
at  Nnchek  Island,  has  been  murdered  by  them. 
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Ill  asceudiiig  the  river  with  a  boat  only  oue  method  ciiu  be  used,  that 
of  '*cordelling.''  A  party  of  Tatlat<i.u8  were  passed  above  the  Chit 
sletchia,  eu  route  to  Taral,  ia  a  baiddrra  for  the  fishing  season.  The 
skins  of  their  boat  were  to  be  dressed  at  the  destination  and  made  into 
elothiug,  and  the  return  trip  was  not  contemplated  until  the  ice  had 
formed  on  the  river,  thus  enabling  them  to  sledge  back.  There  is  a 
trail  along  the  river  from  Tar<^d  to  the  mouth  of  StanaKiver,  though  not 
always  on  the  same  bank  of  it,  and  in  some  cases  2  or  3  miles  from  the 
river. 

To  every  member  of  a  family  belongs  on  an  average  three  dogs,  which 
are  used  for  hunting  moose  and  bear  and  other  game,  and  for  carrying 
packs.  They  are  a  source  of  great  annoyance  in  the  vicinity  of  rabbit 
snares,  unless  kept  at  the  house — usually  by  shoving  one  or  both  front 
feet  through  a  string  tied  around  the  neck.  As  pack  animals  they  are 
exceedingly  valuable  to  people  situated  as  their  masters  are.  They  do 
not  average  more  than  18  to  20  inches  in  height,  yet  they  can  carry  for 
short  distances  20  to  33  pounds,  and  day  after  day  25  pounds.  I  can 
heartily  recommend  a  pack  train  of  these  animals  for  journeys  where 
the  greatest  transporting  power  consuming  the  least  quantity  of  food  is 
desirable.  These  dogs  are  never  harnessed  to  the  sleds,  which  the 
natives  haul  and  push,  but  transport  their  burdens  directly  on  tho 
back.  The  men  very  seldom  carry  packs  other  than  their  arms  and 
bedding,  the  work  of  transportation  being  assigned  to  the  women,  who 
pack  themselves  and  manage  the  pack  train  of  dogs.  Canoe  transporta- 
tion in  none  of  its  forms  is  attempted  on  the  Copper  or  any  of  its  tribu- 
taries, nor  is  it  probable  that  it  ever  will  be,  owing  to  the  remarkably 
rapid  current  produced  by  the  unusual  fall  in  the  river  of  3,160  feet  in 
330  miles. 

The  chief  amusement  of  these  people  other  than  eating,  and  the  one 
they  always  resort  to  when  hunger  is  satisfied,  is  singing.  Unassisted 
by  any  musical  instrument,  not  even  any  form  of  the  tumtum,  nearly  all 
join  in  the  songs,  usually  led  bj^  the  young  men  and  boys. 

These  are  numerous  and  varied  in  character,  those  intended  for  court- 
ship being  much  less  exciting  than  the  more  epic  ones.  Singing  is  fre- 
quently indulffed  in  whilst  enjoying  a  meal,  and  all  the  bodies  may  be 
seen  keeping  iierfect  time  to  it  The  children  are  taught  to  sing  almost 
as  soon  as  to  talk.  When  dancing  accompanies  its  violence  is  in  direct 
proportion  to  the  stress  of  voice. 

The  spoken  language  is  markedly  accented  and  seldom  are  more  than 
three  consecutive  words  uttered  with  the  same  intonation.  Most  dis- 
syllabic nouns  and  many  adjectives  are  accented  on  the  last  syllable. 
The  practice  of  delivering  orations  is  as  frequent  rimongst  them  as 
among  the  Sioux  and  Chcyennes.  The  following  limited  vocabulary 
may  serve  to  give  a  faint  idea  of  the  nature  of  the  language.  Tho  an- 
nexed numerals  of  the  White  Mountain  Apaches,  as  obtained  from  Lieut. 
Y.  B.  Dugan,  U.  S.  Army,  who  was  ten  months  on  the  San  Carlos  Res- 
ervation, shows  an  astonishing  similarity  to  the  same  of  the  Atnat4naA 
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which,  I  trust,  may  lead  to  a  more  thorough  investigation  of  the  mat- 
ter.* On  further  comparison  of  our  respective  limited  vocabularies  a 
few  nouns  almost  identical  in  sound  and  meaning  were  found  to  exist. 


>f  Jill Keek. 

Woman Sekiii. 

Child Sbumk^i. 

l)o;r .4. Sklekiiy. 

Silver  saltiioii  (euiaU) Slnkkiiy. 

Kiiijjj  Haliiion  (large) SiikaciiiSy . 

MooHo Teniiyj^a. 

Caribou Houn^i. 

Sheep Tebiiy. 

(Joat Slai. 

Wolf Tekaut. 

Fox Nukleksy. 

Lynx Nootday. 

Martin Chooj^a. 

Hlack  bear Nidlay. 

Brown  bear Chjlhuy. 

Rabbit (Jak. 

Marmot Chil<^.ss. 

Smooth  ground Nent. 

Mountains Trollai. 

Wood Chitz. 

Ico 'J'in. 

Lako Bin. 

Water To. 

River Na. 

Snu Niiii. 

Food Kuchin. 


HouHo  Hooniik. 

Sweat  house SayKill. 

Grease Dalkak. 

To-day Titagiu. 

To-morrow Minta. 

I 8e. 

You Nin. 

None,  nothing,  few T'kwully. 

Far,  a  long  distance Koot-esbit. 

A  long  time Siyu. 

A  short  distance  Cuttlest^. 

Good Wallay. 

Bad Kat^kwat. 

Large TraycUa. 

Small Tucndno. 

Plenty KuWin. 

Hot Hetliy. 

Cold 

Tired 1 Taz<5e. 

Hungry Deschane. 

To  go lI6ona. 

To  come Ahny. 

To  sleep Nastata. 

How  many Ddnnakeelan. 

Give  me  some  water To  unto. 

Mount  Wrangell Keuuchilly. 


One.. 
Two  . 
Three 
Four 
Five  . 
Six  .. 
Seven 
Kight 
Nine  . 
Ton.. 


Midnoosky. 


Suskjii 

Naytayky  . . 

Tiigy 

Dinky 

Ahtzunny . . 

Kist^u 

Konsdrry . . . 
Klahinky  .. 
Zutlakwiilo 
Lahzun  


Apache. 


Duschliii. 

Nakde. 

Tiigy. 

Dingy. 

Schldi. 

Goostiiu. 

Goosdlty. 

Say  bed. 

Goostiii. 

Gooneznun. 


Notwithstanding  the  fact  that  women  are  decidedly  in  the  minority 
among  the  Atnatdna,  polygamy  is  practiced  to  a  limited  extent.  How 
far  they  observe  the  laws  of  consanguinity  in  their  marriages  I  do  not 
know,  but  that  an  occasional  Midnoosky  marries  a  Tatlattin  is  a  fact 
brought  about,  possibly,  by  that  desire  to  avoid  marriages  of  relations. 
The  wives  are  treated  with  very  little  consideration  and  are  valued  in 
proportion  to  their  ability  to  pack  and  do  general  work.  They  and  their 
children  are  always  left  in  destitute  circumstances  at  the  death  of  the 
husband,  however  wealthy  he  may  have  been.  This  arises  from  the 
custom  of  distributing  among  the  tribe  at  his  death  the  property,  the 
accumulation  of  which  seems  to  be  a  great  pride,  because  the  demon- 

•Since  writing  this  I  have  learned  from  Dr.  O.  T.  Mason,  director  of  the  ethno- 
logical department  of  the  Smithsonian,  that  the  relationship  of  the  Tinneh  family 
to  the  Southern  Indians  was  discovered  by  Prof.  Turner  many  years  since. 
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stration  at  the  obsequies  will  be  in  proportion  to  tbe  wealth  of  the  de- 
ceased. The  oldest  sou,  however  young,  becomes  the  head  of  thefamily 
at  the  death  of  the  father.  The  treatment  of  adopted  children  is  not 
different  from  that  of  the  natural  heir».  Very  small  children  are  car- 
ried in  a  kind  of  birch  chair  or  cradle,  the  legs  hanging  over,  while  older 
ones  sit  on  the  pack  with  a  leg  passing  on  each  side  of  the  mother. 

The  social  organization  seems  to  be  divided  into  the  following  classes : 
Tyones,  skillies  (near  relations  of  a  tyone),  shamans,  or  medicine  men, 
and  vassals  of  varying  degrees  of  servitude.  In  all  assemblies  seats 
are  rigidly  assigned  according  to  rank,  which  is  well  established  among 
them.  The  tyones  would  rarely  condescend  to  consider  any  of  us  their 
equals,  nor  did  they  fail  to  express  disgust  at  seeiug  the  head  of  our 
party  carrying  a  pack  or  pulling  on  its  rope. 

Among  the  Midnooskies  the  influence  of  the  shamans  is  much  less 
than  with  the  Tatlatans,  a  fact  due,  I  suppose,  to  contact  with  the  Eus- 
sians.  Nicolai,  an  influential  chief,  would  not  tolerate  them,  though  he 
himself  claimed  to  be  able  to  perform  wonderful  cures  ;  certainly  many 
natives  far  and  near  believed  him.  His  power  is  supposed  to  come  from 
the  church  (Greek),  of  which  he  was  an  apostle.  He  wears  on  his  hat  a 
Greek  cross  as  talisman,  and  has  a  small  quantity  of  paper  and  pencil, 
with  which  he  pretends  to  keep  a  record  of  all  matters  of  importance  to 
his  people.  It  is  not  strange  that  with  his  unusually  keen  perceptive 
faculties  he  deceives  his  neighbors,  as  shown  by  the  following  at  Kliil- 
vats,  about  350  miles  from  Tardl;  As  we  traveled  was  seen  a  native  car- 
rying a  highly  valued  brass  cross  and  some  hieroglyphics,  both  made  by 
Nicolai,  who  doubtless  had  received  a  liberal  allowance  in  furs  for  them. 
Some  have  such  confidence  in  his  healing  power  as  to  send  the  garment 
of  a  sick  child  many  miles  to  him  in  order  that  he  may  sleep  on  it. 
Liebigstag,  a  tyone,  who  has  several  shamans  in  his  following,  caused 
all  to  absent  themselves  from  his  camp  on  hearing  of  our  near  approach. 
Farther  up  the  river,  however,  they  are  comparatively  numerous,  and 
are  detected  by  the  uncovered,  uncut  condition  of  their  hair.  They  are 
non-producers,  whose  missions  are  those  of  priest  and  prophet  of  the 
most  primitive  style. 

The  skillies  are  necessarily  many,  and  not  a  few  of  them  have  vassals 
at  their  beck  and  call.  I  have  seen  one  of  fourteen  or  fifteen  years  of 
age,  sitting  within  a  few  feet  of  the  river,  order  a  man  6  feet  high,  a 
vassal,  to  bring  him  water.  These  menials  are  used  for  all  kinds  of 
work,  and  are  as  completely  under  control  of  their  masters  as  they  pos- 
sibly could  be,  yet  I  never  heard  of  corporal  punishment  being  admin- 
istered to  them.  It  is  but  natural  to  suppose  that  a  threat  of  de- 
priving them  of  food  or  shelter  in  their  poverty-stricken  condition 
would  be  suflQcient  incentive  to  urge  them  to  any  length  of  obedience. 

The  dead  are  put  under  the  ground  and  the  site  marked  by  a  square 
frame,  about  2  by  5  in  plan,  placed  above.  There  seems  to  be  no  spe- 
cial ceremony  attending  marriage ;  a  man  possessing  a  few  kettles,  etc.,  is 
always  eligible,  and  when  he  meets  his  fate  takes  hej^^^^  by  v^uuy  ic 


INDIANS    OF    THE     QUINAIBLT    AGENCY,    WASHINGTON 

TERRITORY. 

By  C.  WlLLOUGUBY. 

The  Indians  now  on  the  Quinaielt  Agency  are  of  the  Salishan  stock, 
and  consist  of  the  following  bauds:  Ayhut,  36;  Chehalis,  5;  Hohs,  61: 
Humptulii),  16;  Hoqaiauo,  16 ;  Montesano,  16 ;  Georgetown,  69 ;  mixed 
bloodn,  3;  C^uilts,  S5;  Quinaielts,  107;  Satsop,  12.  In  all  there  are 
males,  213;  females,  210. 

Ill  i)oint  of  .intelligence  they  do  not  compare  favorably  with  other 
tribes  of  Washington  Territory.  They  are  indolent,  uncleanly,  wanting 
in  ambition,  and  for  the  most  part  unable  to' understand  any  enterprise 
that  would  benefit  them  financially.  They  are  not  satisfied  to  look  for- 
ward to  a  crop  in  the  fall  as  a  result  of  sowing  in  the  spring-time.  An 
abandoned  cannery  at  this  place  was  never  operated,  because  of  the 
exorbitant  price  demanded  for  their  fish  by  the  Indians.  Their  dwell- 
ings vary  frdm  those  patterned  after  the  white  man's  house,  where 
stoves,  chairs,  bedsteads,  etc.,  may  be  found,  to  the  old  smoke-blackened 
lodges  of  a  former  day.  The  latter  are  built  of  boards  hewn  out  by  hand 
from  slabs  split  from  the  spruce  tree  by  means  of  yew  wedges  and  stone 
mauls,  and  dressed  with  an  adz.  In  former  times  when  iron  was  un- 
known the  adz  was  made  from  the  ribs  of  the  whale.  The  modern 
adz,  with  iron  blades  and  elk-horn  handles,  are  very  effective  imple- 
ments. The  boards  are  from  12  to  14  inches  in  width,  some  times  24 
inches  wide.  These  squarely  built  lodges  have  a  pitched  roof,  while 
those  of  the  Mahaks  are  flat.  A  latch-string  opens  the  rude  door,  the 
lower  part  of  which  is  about  a  foot  below  the  level  of  the  ground  out- 
side. An  earth  floor  in  the  middle  of  the  lodge  is  bordered  on  each 
si<le  by  a  platform  of  boards  a  foot  high  and  about  3J  feet  wide.  On 
these  platforms  the  women  sit  to  weave  their  mats  and  baskets,  and 
behind  the  platforms  next  the  wall  and  on  both  sides  of  the  lodge  are 
ranged  their  beds  of  matting  and  blankets,  raised  3  feet  from  the 
ground,  and  extending  the  whole  length  of  the  building.  The  sleeping 
mats  are  from  7  to  8  feet  in  length,  3  and  4  feet  wide,  and  are  made  of 
rushes  found  in  the  neighborhood.  They  are  used  for  bedding,  and  also 
as  a  lining  to  the  walls  of  their  lodges.  A  bed  consists  of  five  or  six 
of  these  rugs  piled  up  to  form  a  mattress.    The  rug  rolled  at  the  end 
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forais  the  pillow.  These  rug8  are  made  by  sewiiij::  through  the  ru8he«, 
just  as  if  stringing  them  together  on  a  hempen  twine.  The  needle  is 
made  from  the  ulna  of  the  albatross's  wing.  A  wooden  creaser  is  used 
to  rub  down  the  seams  of  the  mat.  The  beds  are  protected  from  the 
weather  by  rush  or  flag  matting  fastened  ni>on  tlie  wall.  Each  family 
living  in  a  lodge  has  its  own  separate  fire,  built  upon  the  ground. 
Dishes  were  formerly  kept  in  baskets  or  boxes,  but  nmy  now  be  seen  in 
rude  cupboards  near  the  fire. 

The  winter  supply  of  fish  is  smoked  and  dried  in  the  lodge,  which  is 
used  at  the  same  time  as  a  dwelling,  and  the  atmosphere  is  always 
redolent  of  smoke,  old  fish,  and  *^  ripe^  fish  egg^.  Drift-wood,  of  which 
their  beach  furnishes  an  unusually  large  supply,  is  brought  to  (he  lodge 
by  the  women.  Before  the  introduction  of  matches  fire  was  procured  by 
friction  from  very  dry  deail  cotton-wood.  A  stick  of  this  was  pointed 
and  placed  in  a  small  cavity  made  in  another  piece  of  wood,  the  hands 
rapidly  moving  the  upright  stick  as  if  drilling.* 

The  sticks  with  three  cavities  were  placed  upon  the  ground,  the  In- 
dian kneeling  and  i)laciiig  a  knee  upon  each  end.  Ue  placed  one  end 
of  the  smaller  stick  in  one  of  the  cavities,  and,  holding  the  other  end  be- 
tween the  palms  of  his  hands,  kept  up  a  rapid  haU-rotiiry  motion,  caus- 
ing an  amount  of  friction  sufficient  to  produce  fire.  With  this  he  lighted 
the  end  of  the  braided  slow-match  of  cedar  bark.  This  was  often  car- 
ried for  weeks  thus  ignited  and  held  carefully  beneath  the  blanket  to 
protect  it  from  wind  and  rain. 

In  former  times  clothing  was  made  from  seal,  elk, 
bear,  and  rabbit  skins;  nlso  of  rushes  and  cedar 
bark,  the  plumage  of  ducks  and  other  fowl  being 
sometimes  woven  into  the  latter.  In  the  olden  time 
the  skin  of  the  woodchuck  wjis  much  prized,  blank- 
ets made  therefrom  being  used  only  by  chiefs. 
Large  basket-work  hats  were  formerly  worn.  At 
present  grass  hats  resembling  those  of  white  peo- 
ple in  shape.  The  fur  garments  once  worn  by  the 
Quinaielts  are  no  longer  in  existence.  On  great  oc- 
casions,'when  Indians  belonging  to  other  tribes  are 
visiting  the  Quinaielt,  the  dress  of  the  latter  varies 
from  civilized  garb  by  the  wearing  of  their  newest 
and  most  gaily  colored  blankets.  A  new  patchwork 
calico  quilt  has  been  seen  distinguishing  the  tall 
form  of  the  chief,  and  bright  head-feathers  are  in 
demand  for  caps  and  hats.  Then  the  women  wear 
their  most  gaudy  calico  dresses,  don  their  ear  and 
nose  rings,  sprinkle  their  hair  with  down,  and  paint 
the  face  a  flaming  red,  a  combination  of  black  and  red  seeming  to  be  pre- 

•The  firc-sticks  collected  by  Mr.  Willou«;liby  jire  just  iis  rnde  as  this  device  could 
well  bo,  and  may  stand  for  the  lowest  type  of  tbo  Uro-makiug  tools.— O.  T.  M, 


Fig.  1.  Qninaielt  woman 
In  dress  of  cedar  bnrk. 
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ferred  by  the  men.  I  have  seen  an  old  woman,  the  lobe  of  whose  ear  was 
cut  into  five  or  six  deep  scallops,  where  her  ear-rings  had  been  torn  oat 
daring  quarrels  with  others  of  her  sex.  When  she  drew  down  the  cartil- 
age of  her  nose  to  insert  its  ring  she  was  a  grotesque-looking  object.  The 
skirt  of  cedar  bark  was  formerly 
the  only  garment  reaching  from 
the  waist  that  was  worn  by  In- 
dian women.  The  strips  of  bark 
were  laid  over  a  rude  frame  set  in 
the  ground,  consisting  of  a  thin, 
flat  piece  of  wood  about  2  feet 
long  set  edgewise  into  a  support 
at  each  end  made  of  two  sticks 
tied  together.  The  bark  was 
then  bent  over  the  frame  and 
creased  and  bruised  b^'  the  in- 
strument made  from  the  skull  of 
the  whale.  The  bark  was  then 
ma<le  still  softer  and  more  pliable 
by  rubbing  with  the  hands. 

Many  varieties  of  salmon  taken 
from  theQuinaielt  River  form  the 
principal  food  of  this  tribe.  When 
fresh  it  is  eaten  boiled,  or  roasted 
by  fastening  to  a  stick  set  firmly 
in  the  ground  and  slanting  to- 
wards the  fire.  The  Indians  also  dry  and  salt  their  salmon.  Salmon 
eggs,  from  the  large  "steel-head"  are  taken  from  the  fish  and  packed 
without  salt  or  cleansing  in  boxes  or  barrels  until  the  hitter  are  filled. 
They  are  then  left  to  ferment  and  swell,  in  many  eases  bursting  the  pack- 
ages. The  eggs  become  indescribably  putrid  and  at  last  solidify,  so 
that  they  may  be  cut  like  cheese.  They  are  thus  considered  deliciously 
*'ripe''  and  fit  for  food. 

Their  ancient  dishes  were  made  of  yew  and  their  spoons  of  horn. 
Buftalo-skull  dishes,  with  large  handles,  came  originally  from  the 
headwaters  of  the  Columbia  River.  The  Atona  or  Chinook  Indians, 
wishing  to  procure  slaves,  invaded  a  village  of  the  Columbia  River  In- 
dians and  destroyed  about  half  their  houses.  Those  of  the  Colnndna 
River  Indians  who  were  not  killed  ran  away  and  hid  in  the  forests,  ex- 
cept a  woman  and  child,  who  were  captured  and  carried  away.  The 
8kokomish  Indians  took  away  with  them  also  many  articles  of  house 
hold  furniture,  including  dishes  made  of  the  skulls  of  buffaloes.  These 
were  bought  from  the  Chinooks  by  the  Quinaielt  Indians,  who  paid  for 
them  with  canoes  and  blankets.  The  dishes  are  said  to  be  very  old, 
and  only  to  be  found  among  the  descendantvS  of  the  chiefs.    These  heir- 


Codar  bark   cinctnre,  and  apporatos  for 
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looms  were  unexpectedly  discovered  by  the  carious  white  man  among 
heaps  of  old  rags,  basket  grass,  strips  of  dried  fish,  and  lumps  of  fer- 
mented cheese-like  fish  eggs  that  had  accumulated  in  dark  and  grimy 
comers  of  the  lodges.  Still  they  are  much  prized  and  no  poor  family 
can  aflford  to  own  them.  The  Quinaielts  are  not  inclined  to  take  an  in- 
terest in  agriculture,  on  account  of  the  abundance  of  fish  to  be  obtained. 
They  also  use  the  tender  shoots  of  rushes,  young  salmon-berry  sprouts, 
and  other  succulent  growths  of  the  spring-time.  The  salmon-berry 
sprouts  are  very  freely  eaten  in  the  early  spring,  and  their  use  is  always 
followed  by  an  eruption  of  the  skin  and  by  inflamed  eyes,  rendeiing 
many  of  the  Indians  sightless  for  a  time.  I  have  seen  the  same  effect 
produced  among  the  Makahs  when  I  was  in  charge  of  that  agency,  but 
to  a  far  less  extent. 

A  plentiful  supply  of  bulbous  roots,  as  those  of  the  lakamas  and  fern 
roots,  are  made  available  for  food  by  this  people.  Strawberries,  the 
wild  currant,  and  gooseberry,  thimble  berrries,  blackberries,  crab- 
apples,  sal-lal,  and  cranberries,  huckleberries,  and  otber  small  fruits 
are  found  in  large  quantities.  Sal-lal  berries  are  mashed,  dried,  and 
smoked  in  large  cakes  for  winter  use.  Bear,  whale,  and  seal  oil  are 
largely  drank  at  their  feasts.  Berries  are  also  served  upon  such  occa- 
sions, floating  in  these  oils.  Sometimes,  but  rarely,  a  deer,  bear,  or 
elk  is  secured,  and  the  flesh  of  seal  and  otter  is  eaten.  Any  putrid 
flesh  that  floats  ashore  is  eagerly  devoured.  The  beaching  of  a  whale 
creates  the  greatest  excitement,  and  the  largest  amount  possible  of  the 
decaying  blubber  is  secured  to  be  eaten  or  dried  for  future  use.  Sea- 
gulls, ducks,  geese,  and  other  fowl,  eggs  of  sea-birds,  sea-weeds,  crabs, 
clams,  and  other  shell-fish  complete  their  bill  of  fare. 

The  drag-net  is  used  for  fishing  in  narrow  streams  of  water ;  for  using 
it  two  canoes  are  necessary,  with  strut  from  G  to  8  feet  apart  and  bows 
diverging.  An  Indian  sits  in  the  stern  of  each  canoe,  each  Indian 
holding  one  pole  of  the  net  in  one  hand,  while  the  other  hand  holds  tight 
the  string  that  keeps  the  mouth  of  the  net  open.  The  string  always 
remains  fastened  to  the  pole,  but  when  the  Indian  relaxes  his  hold  on 
the  string,  as  he  does  in  hauling  up  the  net,  the  mouth  of  the  net  closes, 
preventing  the  fish  from  escaping.  The  two  canoes  go  up  the  river 
until  200  or  300  yards  from  the  mouth ;  the  net  is  then  placed,  as  in  illus- 
tration, and  one  Indian  in  each  canoe  paddles,  while  another  throws 
stones  to  frighten  the  fish.  Then  they  paddle  down  the  river  with  the 
current  into  the  narrow  passage  near  the  bar.  Thus  while  catching 
salmon  in  the  drag-net,  as  they  proceeded  down  stream,  they  are  at  the 
same  time  driving  the  fish  towards  the  Indians,  who  are  standing  in 
the  shallow  water  on  the  bar,  ready  to  spear  them.  Then  from  fifteen 
to  twenty  Indians  stand  on  the  bar,  from  8  to  10  feet  apart,  and  throw- 
ing stones,  drive  the  salmon  towards  the  bar,  where,  at  low  tide,  the 
water  is  from  8  to  12  inches  deep.    The  shaft  of  the  salmon  spear  is 
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made  of  cedar,  the  fork,  of  the  wood  of  the  salmon  berry;  the  barbs, 
of  wood  or  metal.  The  loop  of  cord,  which  is  16  feet  long,  is  for  the 
left  hand,  as  shown  in  sketch.  The  length  of  the  spear  is  nearly  16 
fete.    This  spear  is  used  on  the  bar  of  the  river  at  low  water. 


^ 


'-^Z^ — ^^tcjd&^»^ 


^*L,.A^ 


Fig.  3.— Fishin;;  with  a  dragnet  in  Waahin^n  Territory. 

The  handle  of  the  surf  net  is  commonly  made  of  yew  wood.  Formerly 
thetwiuo  of  the  net  was  made  by  the  Indians  Ironi  the  fiber  of  the  com- 
mon nettle,  which  in  some  localities  here  h.is  a  very  luxurinnt  growth 


Fio.  4.~BArbe<l  aalmon  apear,  and  the  mode  of  nse 

and  is  a  good  substitute  for  flax.     All  the  fish  nets  of  these.lndianc 
were    once   made   of  this   material;  at  present  seine  twine  is  used. 
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The  surf  not  is  used  iu  catcbiug  the  eulachon,  or  candle  fish,  and  smelt. 
As  the  surf  rolls  in,  the  Indian  runs  rapidly  forward,  and  bending  down, 
passes  the  net  under  the  comb  of  the  breaker,  often  capturing  at  once 
as  many  as  an  ordinary  water  bucket  will  hold.  The  handle  of  the 
surf  net  is  6  feet  long,  mouth  of  the  net  4  feet  by  18  inches ;  depth  of 
tlie  net  about  3  feet.  The  Indians  hold  the  bottom  of  the  net  drawn 
back  underneath  the  handle  until  they  thrust  the  net  in  the  water  when 
they  let  the  point  fall. 


Fio.  5.— Poles  of  net  10  or  12  feet ;  mouth  of  net  6  or  8  feet  wide ;  net  about  12  feet 

long. 

The  river  net  is  used  as  in  the  accompanying  illustration,  the  Indian 
running  a  little  faster  than  the  current.  Length  of  handle,  14  feet; 
net's  mouth,  1  by  5  feet;  depth  of  nqt,  4  feet.  Thoy  are  made  of  the 
same  material  as  the  other  nets.  Tliey  are  all  rudely  put  together,  and 
are  used  in  catching  the  small  Quinaielt  salmon,  pronounced  to  be  the 
finest  species  of  this  family.  Their  superior  quality  is  no  doubt  owing 
to  their  peculiar  feeding  grounds  in  this  locality.  Tlicir  average  weight 
is  about  4  pounds,  uncommonly  deep  and  rich  in  color. 

Their  method  of  forming  the  knot  in  their  nets  is  the  same  as  that  of 
the  whites.  Tlieir  nets  are  now  madex)f  twine,  but  were  formerly  mado 
from  nettles,  rotted  as  previously  described.  The  strands  wore  twisted 
singly  across  the  naked  thigh  until  the  required  length  wjis  obtained; 
then  two  strands  were  twisted  together  on  the  thigh,  the  ends  Imog 
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held  by  the  left  hand  while  the  two  strands  were  rolle.d  together  by  a 
slow  forward  and  quick  backward  motion  of  the  right  hand. 


Fig.  6. — Small  net  used  for  catchiDg  small  river  salmon. 


These  Indians  have  several  unwritten  laws  regarding  the  beach.  If 
a  seal  or  otter  is  found  by  an  Indian  the  profits  must  be  divided  by  any 
companions  who  are  with  him.  Formerly  dififerent  parts  of  the  beach 
belonged  to  different  factions.  An  Indian  of  one  faction  could  not 
claim  property  found  on  the  beach  of  another  faction.  This  rule  is  not 
as  firmly  adhered  to  as  formerly.  Drift-wood,  when  chopped  and  left 
piled  against  a  log  on  the  beach,  is  never  disturbed  by  others  in  search 
of  fuel;  but  any  lost  article  is  considered  as  belonging  to  the  finder, 
though  the  owner  be  known  to  him.  It  is  difficult  to  change  their  ideas 
in  the  latter  respect.  If  they  give  up  the  article  to  the  owner  they  ex- 
pect to  be  paid  its  full  value. 

Basketry. — The  Quinaielts  excel  in  textile  industry  as  distinguished 
from  the  tanning  of  furs.  They  have  the  cedar  bark  for  the  foundation 
of  basketry  and  strips  of  the  pine  root  for  rigid  work,  hemp  rushes  and 
grass  for  the  weft  and  ornamentation.  The  grass  used  in  strengthen- 
ing the  borders  of  mats,  rain  cloaks,  etc.,  grows  on  flat  places.  It  is 
prepared  like  flax,  by  soaking  in  water  until  the  outer  portion  decays, 
when  it  is  beaten  with  sticks  until  only  the  fiber  remains.  The  yellow 
fiber  or  grass  used  by  Indians  for  the  outside  of  baskets  is  a  great 
source  of  traffic  among  these  Indians,  as  it  is  only  found  in  this  locality. 
The  basket  grass  is  gathered  very  carefully,  one  blade  at  a  time,  to 
secure  that  part  of  the  stalk  that  reaches  about  6  inches  under  the 
ground  before  it  meets  the  yoot.  To  prepare  the  grass  for  drying 
n.  Mis.  170 18  ^  , 
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it  is  woven  together  at  the  ends  with  fibers  of  cedar  bark.  It  is  then 
spread  upon  the  ground  or  upon  roofs  in  the  sun.  When  to  be  used  it 
is  moistened  with  water  and  split  with  two  small  knife-blades^  set  in  a 
stick  in  such  a  manner  as  to  make  tae  strips  of  the  same  width,  the 
smaller  portion  being  thrown  away.  The  grass  is  kept  moist  with  water 
while  being  made  into  baskets.  The  colored  grasses  are  prepared  by 
using  aniline  dyes.  They  were  formerly  colored  by  steepiug  the  roots 
of  plants  that  yielded  a  yellow  coloring.  A  red  dye  was  made  from 
the  bark  of  alder,  and  a  paint  was  made  of  blue  clay. 

DOMESTIC  RELATIONS. 

In  their  domestic  relations  chastity  seems  to  be  almost  unknown. 
These  people  are  among  the  most,  if  not  the  most,  degraded  and  dis- 
eased tribes  of  this  coast.  The  parents  usually  manifest  great  affection 
for  their  children,  although  the  animal  instinct  seems  to  predominate  in 
this  trait.  The  manner  of  the  Indian  boy  toward  his  mother  is  almost 
uniformly  disrespectful.  The  condition  of  the  wife  is  one  of  degrada- 
tion. She  is  expected  to  bring  all  the  wood  used  for  household  pur- 
poses, as  it  is  considered  a  disgrace  for  a  man  to  be  seen  doing  such 
work.  The  woman  is  expected  to  dig  all  the  clams  and  roots  and  to 
pick  all  the  berries  used  by  the  family,  the  husband  supplying  fish  and 
game. 

The  foreheads  of  the  children  are  compressed  (with  few  exceptions) 
soon  after  birth  by  laying  a  small  bag  containing  feathers  or  the  fine 
beaten  fiber  of  cedar  bark  on  the  forehead.  Infants  are  kept  constantly 
in  small  wooden  trays,  so  tightly  wrapped  as  to  permit  no  use  of  the 
limbs,  until  they  are  six  months  old. 

When  a  girl  is  married  after  the  Indian  style,  the  father  of  the  girl 
receives  compensation  in  the  shape  of  horses,  blankets,  and  money. 
Even  when  the  marriage  ceremony  is  performed  by  the  agent  this  part 
of  the  old  customs  is  often  retained. 

Still  "  women's  rights'^  are  sometimes  asserted,  as  in  the  case  of  the 
woman  with  scalloped  ears,  who  fought  a  desperate  fight  with  another 
squaw  to  decide  which  should  marry  a  medicine  man,  who  appeared  to 
have  no  voice  in  the  matter.  Another  instance  is  that  of  a  school  girl, 
who  throws  large  sticks  of  wood  at  her  husband  when  he  displeases  her. 
He  respects,  though,  her  superior  education,  and  when  asked  why  he 
does  not  retaliate,  replied:  "Because  I  do  not  like  to  strike  a  lady  P 

The  aged  people  were  forinerly  neglected,  and  their  death  hastened 
by  starvation  and  abase;  but  fear  of  punishment  now  restrains  the 
Indians  from  this  cruelty. 

The  native  idea  of  a  Supreme  Being  finds  an  embodiment,  as  with  the 
Makahs,  in  the  Socca-li,  Tyee  Bird,  who  is  not  as  awe-inspiring, how- 
ever, as  the  Makah  Thunder  Bird,  for,  according  to  a  Qqinaielt  legend, 
he  finds  two  panthers,  brought  to  him  at  his  request  *'to  play  with,^ 
more  than  he  can  manage,  and  he  entreats  'Mhe  man,''  his  servant  an4 
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compauioD,  to  take  them  away.  Looking  down  upon  the  earth  from  his 
house  on  a  high  mountain,  and  seeing  a  great  many  Indians  playing 
ball,  he  covets  the  ball  and  sends  the  man  to  steal  it  for  him !  Such  is 
the  childishness  of  their  religious  ideas  I 

The  me-satch-ies,  or  evil  spirits,  who  take  possession  of  sick  people, 
and  whom  the  doctors  are  employed  to  drive  out,  seem  to  occupy  their 
thoughts  to  the  exclusion  of  the  great  bird.  Wijth  loud  beating  of  the 
Indian  drum  and  of  sticks,  accompanied  by  their  own  voices  and  the  con- 
tortions and  guttural  howls  and  wails  of  their  doctors,  they  seek  to  drive 
out  the  unwelcome  guest.  The  lips  of  the  medicine  man  are  often  ap- 
plied to  the  body  to  draw  out  the  evi)  spirit.  An  Indian  school  girl 
was  lately  dangerously  sick }  her  friends  wishe  1  to  have  her  removed 
to  *'the  ranch"  for  treatment  by  Indian  doctors.  As  she  expressed  no 
wish  in  the  matter,  she  was  kept  in  the  school  and  received  treatment 
from  the  reservation  doctor.  She  recovered,  but  the  credit  of  her  re- 
covery was  not  given  to  the  white  physician.  One  of  her  shoes  and 
some  of  her  clothing  had  been  taken  to  the  ranch  and  had  been  doctored 
by  the  medicine  men ;  hence  her  recovery ! 

The  Quinaielts  have  no  large  figures  of  idols.  The  little  tamanautas 
sticks,  with  faces  rudely  carved  upon  them,  are  the  only  objects  at  all 
resembling  idols.  The  doctors  place  these  sticks  in  an  upright  posi- 
tion around  the  patient,  to  assist  in  conquering  the  disease.  The  In- 
dians stand  in  great  fear  of  the  medicine  man.  They  believe  if  they 
disobey  him  that  he  has  the  power  of  casting  an  evil  spell  upon  them ; 
that  he  will  cause  them  to  sicken  and  die.  It  seems  to  be  impossible  to 
eradicate  this  feeling  from  their  minds.  Little  can  be  expected  from 
theolderand  middle-aged  people  with  regard  to  laying  aside  their  ancient 
superstitions.  Some  of  the  latter,  who  profess  to  do  so,  practically  re- 
tain their  old  faith  in  the  medicine  man. 

While  in  school  and  listening  to  the  advice  and  explanations  of  white 
people,  the  Indian  children,  as  a  rule,  are  not  unwilling  to  take  medi- 
cine as  prescribed ;  but  if  their  friends  visit  and  talk  to  them  their  old 
prejudices  seem  to  be  revived.  In  one  case  an  Indian  girl  resisted  all 
efforts  to  give  her  suitable  remedies,  declaring  she  would  rather  die 
than  take  the  white  doctor's  medicine.  She  died  in  a  day  or  two  after. 
Although  sick  with  an  incurable  disease,  her  life  might  have  been 
greatly  prolonged  if  she  had  consented  to  receive  the  medicine  required. 

Many  of  the  adult  Indians  seem  not  only  willing  but  anxious  to  use 
the  medicines  of  the  white  man,  but  prefer  to  use  them  in  combination 
with  the  efforts  of  their  own  doctors,  any  good  resulting  from  taking 
the  medicines  being  always  attributed  to  the  power  of  the  medicine 
man. 

Becent  circumstances  have  developed  the  fact  that  poison  is  used  by 
these  Indian  doctors  to  hasten  the  death  of  patients  considered  incurable. 
I  have  been  told  that  a  poison  made  from  toadstools  was  formerly  used. 
At  present  strong  poisons  are  obtained  from  unprincipled  white  men, 
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who  Bell  a  small  bottle  of  poison  to  the  Indians  for  a  very  high  price. 
Parents  of  Indian  children  have  been  known  to  ask  the  agency  physi- 
cian for  poison  with  which  to  end  the  sufferings  of  the  sick  son  or 
daughter.  They  say  they  do  not  like  to  see  their  friends  linger  When 
they  can  not  recover.  The  sudden  death  of  those  who  have  been  long 
sick,  but  are  in  no  immediate  danger,  is  no  doubt  owing  to  the  use  of 
poison  by  the  medicine  men. 

A  common  river  or  marsh  moss  is  used  for  heart  disease,  and  is  eaten 
fresh  from  the  water.  Fern  is  used  for  th©  same  purpose,  eaten  raw. 
The  water  of  boiled  crab-apple  leaves  is  used  as  a  drink  for  spitting 
blood.  Leaves  of  a  tree  bearing  yellow  flowers  and  black  berries  {Lon- 
icera  involucrata)  are  chewed  for  sore  mouth,  or  they  are  chewed  and 
rubbed  on  sores* 

Wood  moss  is  applied  to  sores.  A  common  weed  (Oeum  macrophyl- 
turn)  is  a  universal  remedy,  "  good  for  everything."  The  leaves  are 
eaten  raw.  Fungus  is  chewed  and  rubbed  on  sore  neck.  The  roots  of 
Maianthe^num  bifoUum  are  chewed  and  applied  to  sore  eyes.  Having 
given  these  uses  of  the  few  specimens  brought,  the  squaw  suddenly 
crushed  them  all  up  together  in  her  hand  and  carried  them  off!.  She 
said  there  were  many  more  herbs  used  here,  but  that  they  grew  far 
away.  She  promised  to  bring  me  some,  but  thus  far  has  failed  to  do 
so. 

Among  the  forest  trees  on  the  bank  of  the  river  their  graves  are 
made  conspicuous  by  the  quantity  of  white  cloth  or  colored  fabrics  in- 
closing or  floating  above  them.  At  present,  as  formerly,  all  the  per- 
sonal property  of  the  Indian  is  buried  with  him  or  decorates  his  grave. 
With  the  last  Indian  woman  who  died  here  a  large  quantity  of  good 
clothing  and  a  nice  sewing-machine  were  buried.  In  old  times  the  ani- 
mals belonging  to  an  Indian,  his  horses,  cattle,  etc.,  were  killed  upon 
the  grave,  but  through  the  influence  of  the  agents  this  practice  is  dis- 
continued. A  recent  exception  to  the  usual  custom  is  the  case  of  a  sick 
Indian  who  believes  he  will  soon  die,  and  who  has  made  his  will,  leav- 
ing his  personal  effects,  as  well  as  his  house,  to  his  brother.  These  In- 
dians have  not  the  same  fear  of  handling  a  dead  body  as  is  shown  by 
the  Makahs,  who  hurry  it  away  while  still  warm,  although  the  Qnin- 
aielt  bury  the  body  in  the  earth  or  lay  it  in  a  sheltered  canoe  very  soon 
after  death.  In  putting  the  body  of  a  dead  Indian  into  its  coflin  or 
box,  the  body  is  suffered  to  lie  just  as  it  is  first  placed.  If  in  the  haste 
consequent  upon  the  dislike  of  these  Indians  to  handling  a  dead  i>erson 
it  is  put  face  down  it  is  suffered  to  remain  so,  and  in  carrying  the 
dreaded  burden  the  box  or  coffin  is  tipped  and  handled  with  a  rough- 
ness and  disrespect  distressing  to  civilized  men. 

Mention  has  been  made  of  the  houses  inclosing  the  dead. 

The  coffin  of  an  Indian  who  died  last  spring  was  placed  in  a  box, 
with  rounded  end,  raised  high  on  posts.  The  box  was  covered  with  red 
cloth,  and  cloth  was  stretched  around  and  covered  the  posts.    Over  it 
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waves  a  large  American  flag,  the  property  of  the  deceased,  in  place  of 
the  asaal  gaily  colored  or  white  streamers  of  calico  or  other  doth. 


Fig.  7.  Example  of  Quinaelt  buriaL 

The  body  of  an  Indian  girl  who  died  abont  a  month  ago  rests  in  a 
large  ocean  canoe,  raised  on  posts,  to  which  it  is  tied,  a  white  roof  cov- 
ering the  coffin. 

Between  these  two  is  a  grave,  to  which  are  nailed  rusty  pans  and 
crockery,  and  near  by  a  small  one  resembling  a  honse,  covered  with 
white  cloth.  These  graves  with  others  a^^e  on  the  river  bank  just  across 
from  the  village  and  very  near  the  river's  mouth.  Others  are  scattered 
along  at  short  intervals  on  the  way  up  the  river.  When  articles  such 
as  shawls  are  placed  in  the  coffin,  a  narrow  strip  2  or  3  inches  wide  is 
torn  off  by  some  friend  probably  to  render  the  shawl  useless  and  to  pre- 
vent its  being  stolen.  The  house  in  which  an  Indian  dies  is  sometimes 
torn  down  ;  recent  orders  forbid  this  practice  now.  Instead,  a  tama- 
nawas  is  often  kept  up  in  the  house  for  three  days  after  death  to  drive 
away  the  spirit  supposed  to  be  still  haunting  the  place. 

They  are  superstitious  concerning  owls,  believing  them  to  be  dead  • 
luilians.  The  idea  of  eating  a  robin  is  regarded  with  horror,  not  from 
any  humane  feeling,  as  I  have  yet  to  see  an  Indian  child  of  this  tribe 
who  does  not  take  pleasure  in  torturing  birds  and  small  animals.  To 
eat  while  passing  an  Indian  grave  is  to  cause  the  mouth  to  grow  awry 
and  80  remain ;  to  use  any  clothing  that  belonged  to  a  dead  person  t 
wonid  be  speedy  death.    Their  dances  seem  to  have'no  special  meaning^ '^^ 
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except,  perhaps,  the  elk  dance,  which  they  perform  dressed  in  the  skins 
of  the  elk,  just  before  going  on  a  hunting  expedition. 

SeguaUj  meaning  a  mole,  is  the  name  of  the  wooden  image  used  by 
one  of  the  medicine  men,  "Sammy,''  and  is  called  by  him,  in  English, 
"  my  doctor.''  The  medicine  man  professes  to  believe  that  this  image 
is  animated  by  a  spirit  that  tells  the  medicine  man  if  any  one  is  sick  or 
dying  at  a  distance.  If,  as  the  medicine  man  says,  any  one  dies,  the 
se-guan  disappears  from  the  house  and  goes  down  into  the  ground.  It 
travels  underground  from  one  place  to  another. 

The  image  has  small  eyes  and  mouth,  and,  resembling  a  mole,  caa 
not  see  much,  but  has  great  will  power. 

In  doctoring,  the  se-.guan  always  sings;  but  no  one  can  hear  it  ex- 
cept its  medicine  man.  If  the  patient  is  going  to  die,  the  image  warns 
the  doctor.  In  the  night,  the  seguan  stands  in  the  middle  of  Sammy's 
floor  and  sings,  and  is  the  guardian  angel  of  the  household.  As  the 
mole  is  Sammy's  protector,  Sammy  never  kills  a  mole.  The  seguan 
goes  to  the  grave-yard  and  looks  after  the  dead ;  but  none  of  the  dead 
speak  to  him  when  he  goes  there. 

In  traveling,  if  the  seguan  sees  a  fire,  he  never  goes  near  it.  If  the 
image  should  get  burned,  his  medicine  man,  Sammy,  would  immediately 
die;  and  if  Sammy's  "  doctor"  should  meet  that  of  another  medicine 
man,  both  medicine  men  would  soon  expire.  If  Sammy  travels,  the  se- 
guan follows  him,  even  if  unsummoned,  and  is  to  be  seen  by  Sammy 
wherever  he  goes. 

About  six  years  ago  Sammy  had  the  vision  that  made  him  a  doctor. 
Then  he  heard  all  kinds  of  noises  proceeding  from  the  earth,  and  saw 
spirits  and  tamanaws  (images)  "  and  their  little  bones  were  rattling." 
Sammy  had  power  given  him  by  the  Soccali  Tyee  Bird  (the  ruling  bird 
spirit)  to  make  and  to  have  in  his  possession  fire  images,  or  "doctors," 
at  once.  In  order  to  give  or  sell  one  of  these  images  to  a  white  man, 
the  Indian  doctor  must  make  a  new  image  like  the  one  to  be  disposed 
of,  and  must  place  it  for  a  while  beside  the  old  one  to  absorb  its  spirit. 
If  a  new  one  should  not  be  made,  the  Soccali  Tyee  Bird  would  be  angry. 

The  image  tells  the  doctor  when  contagious  diseases  will  prevail,  and 
whether  they  will  make  the  medicine  man  sick  or  not;  also,  how  many 
Indians  will  be  sick,  and  how  many  will  die.  He  tells  the  doctor  what 
to  do  "  to  take  the  sickness  out."  If  any  one  is  about  to  have  sore 
eyes,  the  medicine  man  sees  the  mole  coming  from  the  direction  of  the 
water.    Its  " rattling  bones"  are  deer's  toenails. 

A  second  image  in  Sammy's  possession  is  a  brother  of  the  mole  and 
exactly  resembles  the  se-guan  in  appearance.  When  Sammy's  brother, 
Henry,  died,  the  mole's  brother  conducted  Henry  to  his  new  abode  in 
the  land  of  spirits,  remained  there  two  months  and  returned  to  Sammy 
with  a  favorable  account  of  the  condition  and  happiness  of  Henry. 
Sammy  says  that  the  other  world  is  just  the  same  as  this,  except  that 
everything  is  better.    There  are  to  be  found  all  kinds  of  fish,  elk,  and 
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deer.  Of  late  years,  horses  also.  There  are  no  white  men  there.  This 
is  the  most  definite  accoant  of  their  superstitions  obtainable  from  the 
present  medicine  men  of  this  tribe,  as  they  are  nsnally  unwilling  to 
speak  on  this  subject  to  white  people. 

A  third  image  belonging  to  Sammy  is  made  of  cedar  bark  and  seal 
blubber,  painted.  This  one  tells  Sammy  to  wash  his  face  and  bathe 
with  oil  before  he  begins  to  doctor.  The  cedar-bark  image  regulates 
the  wind  currents,  is  the  "  doctor  of  the  setting  sun,''  and  makes  the 
ocean  smooth.  He  tells  Sammy  what  to  do  when  fishing  or  whaling, 
and  whether  he  will  be  successful  or  not.  This  image  has  been  lately 
manufactured.  Sammy  says  he  will  try  it,  and  if  it  proves  to  be  a 
deceitful  adviser  he  will  bum  it  up. 

The  8o6-cd'li  Tyee  JSird.— The  Soccali  Tyee  Bird  lives  in  a  mountain. 
A  man  wanted  to  marry  the  Soccali  Tyee  Bird's  daughter,  and  the 
Soccali  Tyee  said,  "Noj"  he  did  not  want  to  marry  that  girl  to  that 
man.  And  that  girl  wanted  to  marry  very  bad  with  that  man,  and 
her  father  would  not  let  her  go  and  marry  with  that  man.  And  the 
Soccali  Tyee  Bird  told  the  man  to  get  him  some  bears  to  play  with. 
And  the  man  told  the  Soccali  Tyee  that  he  would  fetch  the  bear  to 
play  with.  And  that  man  fetch  two  bears  with  a  string  to  take  it 
in  the  house  and  give  it  to  that  Soccali  Tyee.  And  the  Soccali  Tyee 
Bird  went  to  that  two  bears  to  play  with,  and  the  bears  tried  to  fight 
the  Soccali  Tyee  Bird.  And  the  Soccali  Tyee  Bird  told  that  man  to 
take  it  out ;  that  he  was  too  much  afraid  for  him.  And  the  Soccali 
T^'ee  Bird  told  that  man  to  bring  two  panthers  in  that  house  to  play 
with.  And  he  brought  it  in  the  house  with  a  string.  And  that  Soc- 
cali Tyee  Bird  went  in  to  play  with  the  panthers,  and  that  Soccali 
Tyee  Bird  afraid  for  the  panthers.  And  the  panthers  take  the  stick 
to  him  like  everything.  And  the  Soccali  Tyee  Bird  tried  to  go  to  the 
two  panthers  and  tried  to  fight  him,  and  the  Soccali  Tyee  Bird  tried 
to  go  away  from  him  and  go  in  his  bed ;  and  the  two  panthers  tried 
to  go  on  the  Soccali  Tyee  and  torn  his  shirt  like  everything.  And  the 
Soccali  Tyee  Bird  told  the  man  that  wanted  to  marry  that  girl  to  take 
the  panthers  away  from  the  house.  And  the  Soccali  Tyee  Bird  told 
that  man  to  go  and  fetch  him  snow — great  lots  of  snow  on  the  mountain. 
And  that  man  brought  just  little  bit  of  snow  like  a  ball.  And  that 
Soccali  Tyee  got  mad  about  it,  because  he  did  not  brought  lots  of  snow 
for  him.  And  that  Soccali  Tyee  Bird  tried  to  eat  that  snow;  and  that 
snow  did  not  all  go  in  his  mouth.  And  that  Soccali  Tyee  sat  down  on 
his  bed  and  he  get  cold,  and  he  tried  and  go  and  sit  down  at  the  fire 
to  make  himself  warm,  and  that  Soccali  Tyee  almost  dead,  because  he 
eat  lots  of  snow.  And  he  throwed  it  away  on  the  house,  and  the  house 
ftiU  of  snow.  And  the  Soccali  Tyee  told  that  man  that  wanted  to  marry 
to  take  that  snow  away  from  the  house. 

And  the  Soccali  Tyee  told  that  man  to  go  and  fetch  some  wood. 
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And  that  man  that  wanted  to  raarry  brought  him  great  lots  of  wood. 
And  that  Soccali  Tyee  tried  to  cut  that  wood  in  two  pieces.  And  the 
Soccali  Tyee  told  that  man  to  get  right  in  the  wood  (like  a  hollow  log:). 
The  Soccali  Tyee  took  an  ax  away  from  that  stick,  and  that  man  was 
in  the  stick,  and  that  Soccali  Tyee  tried  to  go  away  from  that  stick, 
and  that  man  was  in  that  stick.  Because  that  Soccali  Tyee  think  that 
man  was  dead.  And  that  Soccali  Tyee  stay  in  the  house  as  long  as  he 
can.  And  that  man  get  in  the  house  with  the  wood.  And  that  Soccali 
man  get  mad  about  that  man  because  he  thought  he  was  dead,  and  he 
is  alive  now. 

And  that  Soccali  Tyee  tried  to  go  out  from  the  house.  And  that 
Soccali  Tyee  saw  lots  of  people  on  the  end  of  the  land.  And  the  Soc- 
cali Tyee  saw  lots  of  people  to  play  in  the  Indian  land.  And  the  lots 
of  people  play  with  a  ball  and  they  throw  it.  They  throw  it  and  it 
get  burnt.  And  that  Soccali  Tyee  tried  to  go  in  the  house.  And  tlie 
Soccali  Tyee  told  that  man  to  go  in  the  people  to  steal  that  ball  for 
him. 

And  that  man  tried  to  go  and  take  that  ball  away  from  the  people. 
And  that  man  that  wanted  to  marry  tried  to  stand  between  the  people 
and  watch  the  ball.  And  the  people  throw  the  ball  away,  and  he  take 
it.  Tried  to  run  as  fast  as  he  could.  And  the  people  cried  like  every- 
thing. And  they  took  the  pitchwood  and  tried  to  burn  it,  because  the 
land  was  too  dark  like  everything  to  see  the  man.  And  the  peoi)le 
tried  to  take  the  ball  away  from  that  man,  and  the  land  is  raining  like 
everything,  and  the  light  is  gone  out.  And  the  people  go  back  again.- 
They  did  not  take  the  ball  from  that  man.  He  run  like  everything. 
And  that  man  that  wanted  to  marry  gave  that  ball  to  the  Soccali  Tyee 
Bird.  And  the  Soccali  Tyee  Bird  was  glad,  and  that  man  married  the 
daughter  of  the  Soccali  Tyee  Bird. 

A  story  of  men  and  animals. — A  lady  was  married  to  a  man  a  few  days, 
and  she  went  into  the  woods  to  pick  some  berries;  and  she  was  there 
in  the  woods  as  long  as  she  can  to  pick  some  berries,  and  then  she 
came  back  in  the  house.  Next  morning,  then  again,  she  will  go  to  the 
woods  and  pick  some  berries ;  and  the  lady  was  stay  in  the  woods  as 
long  as  she  can ;  and  her  husband  tried  to  sell  her  dress  and  clothes 
and  everything  away  from  her.  And  the  lady  came  back  to  the  house 
and  tried  to  find  her  dress  and  everything  to  change  her  things.  And 
she  get  mad,  because  she  never  find  her  things  in  the  house;  and  she 
didn't  want  her  husband  any  more.  And  the  man  was  mad,  and  told 
h>s  wife  to  go  to  the  woods  to  pick  some  berries  as  fast  as  she  could. 
And  the  man  tried  to  put  his  wife  on  his  back,  and  tried  to  put  her  in 
a  high  tree,  and  the  man  told  his  wife  to  sit  down  in  the  tree;  and  he 
leave  his  wife  in  the  tree  and  go  home  again. 

And  the  woman  cried  as  loud  as  she  could,  because  her  three  brothers 
was  fishing  in  the  river.    The  woman  she  get  three  brothers.    One  of 
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the  woman's  brother's  back  was  broken,  and  he  heard  the  crying,  and 
he  said  that  it  jast  looked  like  his  sister  crying;  that  he  hear  it.  And 
the  three  boys  went  back  again.  And  those  three  boys  tohl  his  father 
and  mother  that  it  just  looked  like  his  sister  was  crying  in  the  woods ; 
and  this  man  and  woman  came  down  the  river  to  see  the  woman  5  and 
that  father  tried  to  ask  that  man  where  his  wife  go  to.  And  that  man 
said  that  woman  had  gone  to  the  woods  to  pick  some  berries;  that  she 
was  on  the  tree.  And  the  man  and  woman  tried  to  go  back  np  tlie 
river  again ;  and  those  three  boys  tried  to  go  fishing  up  the  river  again, 
and  they  saw  his  sister  in  the  high  tree,  and  they  heard  that  woman 
say:  "Oh,  that  is  my  brother  that  was  fishing  in  the  river!"  And  those 
three  boys  went  back  and  tried  to  tell  his  father  and  mother  that  it  was 
his  sister  in  the  high  tree. 

And  the  man  and  woman  went  in  the  woods  and  tell  all  the  animals — 
bear,  wolf,  fox,  whale,  bluejay — every  animal.  And  those  animals  go 
with  that  man  and  woman  to  take  that  woman  that  was  in  that  tree 
away  from  that  tree. 

And  the  whale  tried  to  stand  np  and  to  take  that  woman  that  was  in 
that  tree,  and  he  stand  just  a  few  minates  and  fall  down. 

And  the  sea-lion  tried  to  go  and  fetch  that  woman  that  was  in  the 
tree.    He  stand  up  and  he  fall  down. 

And  the  bluejay  scolded  the  whale  because  he  couldn't  fetch  the 
woman.  And  the  whale  tried  to  scold  the  blue-jay,  and  the  whale  told 
the  bluejay  to  go  on  the  high  tree  and  take  the  woman  away  from  the 
tree  himself.  And  the  bluejay  tried  to  go  and  take  the  woman  away 
from  the  tree.  And  the  jay  tried,  and  then  he  will  fall  down.  And  the 
bluejay  fall  down.  Hurts  him — dead !  And  the  bear  tried  to  doctor 
him,  and  he  get  well  now.  And  as  soon  as  he  get  well,  he  tried  to  scold 
again  at  the  whale.  And  the  whale  scolded  the  bear,  because  he  doc- 
tored the  bluejay.  He  didn't  want  him  to  get  well,  because  he  scold 
too  much  to  everybody.  And  the  whale  told  the  bear,  "  Why  didn't 
he  let  him  to  deadt"  because  nobody  like  him. 

And  this  woman— one  of  her  brothers  had  his  back  broken— every- 
body scold  him,  because  he  never  think  he  was  going  to  fetch  his  sister. 
And  that  boy  tried  to  go  up  in  the  high  tree  and  fetch  his  sister,  and 
the  boy  was  singing,  and  the  people  was  singing,  and  the  animals  was 
singing,  and  everybody  was  singing.  The  blue-jay  scolded  the  whale, 
because  he  never  helped  the  animals  to  sing  I 

And  the  boy  brought  his  sister  away  from  the  tree  and  put  her  on  his 
back  and  all  the  animals  felt  joyful  now.  And  the  blue-jay  scolded, 
scolded.  He  never  get  joyful  with  the  other  animals.  And  the  blue- 
jay was  getting  mad  to  the  whale.  And  all  of  them  were  going  home 
now.  And  that  husband  want  his  wife  again.  And  the  animals  didn't 
want  htm  to  take  his  wife  again.  And  the  blue-jay  scolded  that  hus- 
band man,  because  he  don't  want  that  woman  to  have  that  man  now. 
And  the  woman  went  home  with  her  father  and  mother. 

Digitized  by  VjOOQ IC 


282         PAPERS  RELATING  TO  ANTHROPOLOGY. 

Capture  of  trire*.— The  Indians  living  at  the  month  of  the  Qninaielt 
River  were  formerly  hostile  to  those  tribes  living  further  np  the  stream, 
towards  its  soarce,  a  lake.  Two  S'Kokomish  Indians  came  over  the 
mountains  to  the  lake  hunting  elk.  Two  Qninaielt  Indians  were  hunt- 
ing near  by  and  found  the  fire  of  the  S'Kokomish  Indians ;  also  a 
squaw  left  in  camp,  whom  the  Qainaielts  captured  and  carried  home 
with  them.  As  they  journeyed,  the  woman  tore  her  blanket  and  8cat^ 
tered  pieces  along  the  way.  These  were  found  by  her  two  friends,  who 
returned  to  their  tribe  and  brought  a  large  number  of  S'Kokomish  In- 
dians back  with  them  to  the  lake.  The  S'Kokomish  were  on  one  side  of 
the  lake,  the  Quinaielts  on  the  other.  S'Kokomish  Indians  sent  one  of 
their  number  for  canoes.  A  lake  Indian,  who  was  fishing,  discovered 
the  S'Kokomish  crossing  in  a  canoe  and  informed  others  of  the  Qainai- 
elts, who  captured  the  S'Kokomish.  Two  of  the  lake  Indians  then 
crossed  to  see  where  the  rest  of  their  enemies  were  concealed.  They 
were  found  in  the  woods,  gambling  by  a  fire,  while  awaiting  the  return 
of  their  messenger.  Consequently,  the  S'Kokomish  Indians  were  sur- 
prised at  night  when  asleep,  and  were  killed  by  the  Qainaielts  with  flint 
knives  and  hammers. 

The  Quinaielts  took  with  them  to  their  village  the  S'Kokomish  who 
was  captured  while  crossing  the  lake.  He  was  bound  to  a  stake  in  the 
middle  of  the  village.  A  council  was  held  to  decide  his  fate,  and  he 
was  pierced  by  a  great  number  of  arrows  and  left  to  die.  The  woman 
first  captured  became  one  of  the  numerous  wives  of  the  Qninaielt  chiet 
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TBE  STONE  AGE  OP  OREGOK 

By  Rev.  M.  Eells. 

The  stone  age  of  Oregon,  like  tbat  of  Washington,  is  mainly  recent. 
It  was  evidently  fully  alive  a  hundred  years  ago,  and  a  little  of  the  out- 
cropping may  still  be  seen,  though  it  is  probably  more  nearly  buried 
than  that  of  Washington. 

A  comparison  of  the  articles  which  I  have  seen,  with  those  on  Puget 
Sound,  shows  a  considerable  difference.  This  is  partly  accounted  for 
because  the  Puget  Sound  Indians  gained  the  largest  share  of  their  liv- 
ing from  the  waters  of  the  sound,  while  the  natives  of  Oregon,  although 
gaining  considerable  of  their  living  from  the  Columbia,  Willamette,  and 
other  rivers,  yet  lived  more  from  the  products  of  the  land.  The  Puget 
Sounder  traveled,  too,  mainly  by  water,  while  the  Oregonian  used  horses 
largely  for  locomotion.  Another  reason  for  the  difference  between  the 
article  used  by  the  inhabitants  of  the  two  regions  was  probably  because 
of  the  slight  intercourse  and  trade  between  them. 

The  distance  by  water  was  too  great  out  of  the  sound  by  the  Straits 
of  Fuca  to  the  mouth  of  the  Columbia,  and  the  sailing  on  the  ocean  too 
dangerous  for  canoe  traveling,  while  the  heavy  forests  for  the  00  miles 
which  lay  between  the  headwaters  of  Puget  Sound  and  the  Columbia 
Eiver  waa  a  great  obstacle  to  both  foot  and  horseback  travel,  so  that 
the  people  of  each  region  had  mainly  to  manufacture  their  own  imple- 
ments during  the  stone  age.  There  was  a  little  travel  and  trade  from 
the  Columbia  up  the  Cowlitz  Eiver,  and  then  through  the  forests  to 
Puget  Sound,  and  a  little  from  Puget  Sound  across  to  the  head  of  the 
Chehalis,  and  down  it  to  Gray's  Harbor,  thence  to  Astoria;  but  this 
was  limited.  That  great  forest  was  a  dividing  line  between  the  people 
of  the  two  sections. 

The  Indians  of  British  Columbia  often  came  in  canoes  to  the  Indians 
of  Puget  Sound,  who  thus  obtained  articles  from  that  far  off  region,  and 
the  people  of  the  Willamette  Valley  went  to  the  Columbia  and  up  the 
Columbia  for  fish,  where  numerous  Indians  congregated,  and  these  in 
turn  traded  with  the  people  of  eastern  Oregon,  who  by  horseback  went 
over  the  vast  plains,  the  buffalo  country  east  of  the  Kocky  Mountains, 
and  occasionally  to  California,  Kevada,  and  Utah. 

Authorities. — For  private  collections  of  Oregon  implements:  Dr.  D. 
Rafferty,  East  Portland;  H.  C.  Stevens,  Oregon  City;  Mrs.  Helen  A. 
Kunzie,  Umatilla. 

G.  M.  Powers,  of  Sbedd's  station,  has  examined  mounds  in  that  region 
(American  Antiquarian,  May,  1886).    See  also  J.  L.  Hill,  in  Lang's  His- 
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tory  of  the  Willamette  Valley,  page  487 ;  Capt.  C.  Bendire,  annual  re- 
port of  Bureau  of  Ethnology  1881-'82 ;  Paul  Schumacher,  in  Hayden's 
Bulletin,  1877. 

Scattering  references  also  are  to  be  found  in  Lewis  and  Clarke;  Irv- 
ing's  Astoria;  Ross  Cox's  Adventures;  Alexander  Ross's  Adventures ; 
Franchere's  Narrative;  Parker's  Exploring  Expedition;  Townsend's 
Narrative;  Lee  and  Frost's  Ten  Years  in  Oregon;  Mission  Sketches. 

MoundSj  EarthworJc8,  and  Skeletons. — On  the  farm  of  Mr.  Ira  E.  Purdin, 
in  Washington  County,  in  the  northwestern  part  of  the  State,  are  some 
old  works  which  look  like  a  fort«  and  Indian  tradition  gives  them  that 
name.  It  is  part  way  up  a  hill  in  front  of  which  is  the  West  Tualatin 
plain,  and  back  of  which  is  timber.  There  is  a  spring  at  the  bottom  of 
the  hill ;  the  hill  faces  the  east.  On  the  north  side  the  line  and  ditch 
are  plain,  about  63  feet  long;  on  the  east  side  they  are  also  plain,  75  feet 
long;  on  the  west  side  towards  the  timber  is  no  line.  A  curious  fact  is 
that  inside  the  fort,  and  parallel  with  the  line  on  the  north  side,  are 
other  lines,  and  ditches  and  mounds,  first  a  ridge  as  large  as  the  north- 
ern one,  then  a  smaller  one,  then  two  rows  of  mounds,  another  row, 
mainly  a  ridge,  another  small  ridge,  and  then  irregular  mounds  which 
bound  the  fort  on  the  south  side ;  but  there  is  no  line  on  that  side.  The 
internal  lines  run  back  to  the  west  further  than  the  north  line,  some  of 
them  GO  feet  further,  and  they  extend  south  further  than  the  end  of  the 
eastern  line  50  or  60  feet.  The  ridges  and  mounds  are  generally  from 
2  to  3  feet  high,  and  the  largest  are  about  12  feet  in  diameter.  Mr.  Pur- 
din's  son  and  I  dug  into  tw^o  of  the  largest  for  three  or  four  feet  until 
we  reached  the  native  clay  (which  is  quite  hard),  but  found  nothing.  It 
is  about  470  feet  around  it. 

In  Linn  County  are  some  mounds  ^already  referred  to,  which  the  his- 
tory of  the  Willamette  Valley  says  (p.  487)  are  7  miles  southwest  of 
Albany,  and  were  discovered  by  Dr.  J.  L.  Hill,  of  Albany.  There  are 
quite  a  number  of  them  and  they  are  probably  of  Indian  origin. 

Mr.  G.  M.  Powers,  of  Shedd's  station,  Linn  County,  states  that  he 
discovered  them  in  1883,  nine  months  before  Dr.  Hill  claims  to  have 
discovered  ;  and  also  states  that  he  opened  several  at  that  time,  and 
has  opened  twelve  in  all.  He  says  they  are  from  50  to  150  feet  in  diame- 
ter, and  from  3  to  8  feet  high.  TVithin  them  have  been  found  several 
skeletons,  some,  at  least,  of  which  were  buried  with  care,  and  various 
implements,  as  flints,  rudimentary  arrow-heads,  beaver  tusks,  bone  awls, 
a  pipe,  a  spoon,  a  necklace  of  copifer  rolls,  white  beads  of  bone  and 
shell,  matting,  solid  copper  rings  for  arms,  green  glass  beads,  stone 
beads,  flat-headed  square  brass  nails,  with  sharp  points,  a  curious  bone 
implement  for  weaving,  a  spatula- like  bone  similar  to  a  paper-knife, 
minute  glass-bells  for  ornaments,  stone  mortars  and  pestles,  knives, 
drills,  arrow  and  spear-heads,  bone  charms,  and  implements  whose  use 
is  unknown.  No  other  mounds  similar  to  these  are  known  in  the  State. 
The  skeletons  are  said  to  be  in  a  good  state  of  preservation  and  to  be 
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somewhat  unlike  the  ordinary  frame-works  of  the  Indians  of  to-day,  be- 
ing without  the  frontal  ridge  and  having  a  peculiarly  receding  forehead,' 
so  that  the  explorer  thought  that  they  belonged  to  a  tribe  anterior  to 
the  Oalapooias,  who  lived  there  when  the  first  whites  came  to  the 
region. 

Mr.  II.  A.  Cbase,  in  the  American  Journal  of  Science  and  Arts,  de- 
scribes some,  mounds  on  the  coast  of  southern  Oregon.  Their  position 
and  ruins  show  tbem  to  have  been  forts ;  their  ruins  likewise  show  them 
to  have  been  houses,  and  the  skeletons  which  tbey  yield  show  them  to  be 
graves.  They  are  often  25  or  30  feet  high.  With  the  skeletons  are  found 
numerous  articles  as  knives  or  swordsof  bhieish  or  black  obsidian.  Pipes 
of  slate  and  sandstone  with  straight  tubes.  Whistles  of  thigh-bones 
of  birds,  pestles  and  mortars  of  dark  green  stone,  arrow  and  heads  of 
Jasper,  flint  and  obsidian  and  ivory  (whale's  teeth),  stone  adze-han- 
dles, and  one  brass  hatchet  or  adze  which  must  have  been  more  than 
thirty  years  old. 

In  Patton's  Valley,  Washington  County,  are  a  number  of  interesting 
carvings  on  rocks.  They  are  in  sandstones,  and  face  the  south.  The 
most  noticeable  figures  are  of  four  persons.  The  distance  across  the 
largest  face  is  9  inches,  and  it  is  about  12  inches  long.  The  smallest  is 
about  two-thirds  that  size.  The  month,  eyes,  nose,  and  hair,  of  three 
are  very  plainly  seen,  the  hair  standing  out  straight  all  around ;  the 
hands  of  two  are  plain,  and  also  the  ribs  of  one.  A  line  from  the  head 
downward  in  each  of  three  terminates  at  the  heart,  which  is  also  plainly 
visible.  One  figure  is  almost  obliterated  by  time.  A  number  of  other 
lines  are  on  the  rock,  which  look  as  if  they  might  have  been  numbers. 
The  outlines  of  two  fishes,  with  the  ribs,  can  also  be  seen  on  the  same 
rock.  On  other  rocks  near  by  are  other  marks,  two  of  which  also  seem 
to  be  fishes;  one  a  bow  and  arrow,  another  a  lodge,  and  some  are 
unknown.    There  are  also  many  straight  irregular  marks. 

Some  eight  years  ago,  while  summering  at  a  sea-side  house,  we  no- 
ticed skulls  amongst  the  debris  used  to  macadamize  the  roads  in  that 
locality,  and  visiting  the  spot  whence  this  material  was  obtained,  we 
found  the  side  of  a  wall  left  by  the  workmen,  which  was  at  least  8  or 
10  feet  above,  showing  the  great  depth  of  deposit.  Bones  of  fish  and 
fowl,  deer,  and  animals  we  could  not  identify,  were  also  found.  What 
we  wish  most  particularly  to  notice  was  the  frequent  presence  of  human 
bones  of  children,  as  well  as  adults.  These  bones  were  often  broken, 
suggestive  of  cannibalism. 

Graves  and  cemeteries, — As  far  as  I  know  these  have  been  the  most 
prolific  places  where  stone  and  bone  implements  have  been  found. 
Coffin  Eock,  on  the  Columbia,  received  its  name  because  it  was  an  In- 
dian cemetery.  From  it,  and  from  another  cemetery  on  Sauvie's  Island 
north  of  Portland,  Dr.  Raflferty  obtained  a  large  number  of  his  speci- 
mens. The  mounds  in  Linn  County  and  in  southern  Oregon  described 
by  Messrs.  Chase  and  Schumacher  were  also  places  of  interment,  while 
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near  the  UmatiUa  landing  is  another  from  which  Mrs.  Kunzie  has  ob- 
tained many  valuable  articles. 

Implements. — We  come  next  to  the  articles  found  in  various'  places. 
They  are  of  various  descriptions. 

Stone  hammers. — These  are  very  diflferent  from  those  on  Puget  Sound, 
the  latter  being  in  the  form  of  a  pestle,  while  the  former  have  a  groove, 
and  occasionally  two  or  three  grooves,  or  even  four,  around  them,  where 
a  wooden  handle  of  some  length  was  fastened.  They  look  somewhat  like 
a  Puget  Sound  sinker  for  fishing,  but  are  very  much  larger,  while  the 
testimony  of  the  old  Indians  and  the  battered  ends  testify  that  most  of 
them  were  hammers.  •  They  vary  in  weight  from  9  ounces  to  8J  pounds, 
in  length  from  4  to  6  inches,  in  width  from  2^  to  5^  inches,  and  in  thick- 
ness from  If  to  4  inches.  Occasionally  they  are  found  without  battered 
ends,  either  having  been  unused  or  used  as  sinkers  in  fishing.  They 
are  rough  like  beach  stones,  and  were  probably  priginally  such  stones. 
Some  are  of  sandstone,  others  of  volcanic  origin,  with  some  other  kinds 
such  as  might  be  picked  up  anywhere.  Only  one  of  this  kind  have  I  ever 
seen  on  Puget  Sound,  and  that  was  longer  in  proportion  to  its  size  than 
those  of  Oregon.  The  Oregon  ones  are  very  abundant,  being  seen  in 
almost  every  cabinet  of  implements,  and  being  found  in  Washington, 
Clackamas,  Multnomah,  and  Linn  Counties,  and  probably  in  others. 
Some  of  the  heavier  of  these  fastened  to  the  end  of  a  stick  would  strike 
a  heavy  blow  either  as  an  implement  of  common  use  or  as  a  war  club. 
A  solitary  one  is  peculiar  in  that,  while  it  has  a  single  groove  running 
around  it  crosswise,  it  has  also  a  large  number  running  lengthwise  of  it 
on  three  sides,  about  a  half  an  inch  wide,  and  from  one-fourth  to  three- 
fourths  of  an  inch  apart. 

Pestles  and  mortars. — These  are  not  found  on  the  sound,  for  here  are 
no  acorns  to  pound  up.  In  Oregon  they  are  abundant.  Our  hammers 
are  much  like  some  of  their  pestles,  but  some  of  the  latter  are  quite 
different.  A  very  smooth  one,  well  polished,  is  of  jasper,  Sf  inches  long 
and  4  inches  thick  at  the  base,  with  a  good  handle,  and  quite  sym- 
metrical. The  end  of  the  handle  of  one  has  a  place  for  two  fingers ; 
the  handle  of  another  is  in  the  shape  of  a  seal  head,  with  an  eye  raised, 
while  that  of  the  third  looks  like  a  bear,  which  is  large  in  the  middle, 
and  said  by  the  Indians  to  be  with  young.  Another  is  flat  on  two  sides, 
though  the  ends  are  round  and  the  handle  end  is  crooked  a  little  like  a 
bow.  Another  is  flat  only  on  one  side.  Still  another  seems  to  have 
been  a  pestle  at  the  handle  end,  and  a  blunt  edge  at  the  other.  Two  or 
three  very  small  ones  were  probably  used  to  grind  their  paint,  the 
smallest  of  which  is  3J  inches  long,  and  seven-eighths  of  an  inch  thick. 
Generally  the  others  vary  in  length  from  5J  to  llj  inches,  in  thick- 
ness from  2  to  4  inches,  and  in  weight  from  1  pound  and  6  ounces  to  6J 
pounds.  They  are  generally  cylindrical,  though  a  few  are  a  little  flat- 
tened. Some  are  almost  straight  from  one  end  to  the  other,  with  no 
special  place  for  a  handle,  tapering  a  little  towanls  the  upper  end.    I 
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saw  some  forty-five  or  fifty  in  all,  some  of  which  are  of  granite,  some  of 
basalt,  and  others  of  volcanic  rocks.  The  smooth  and  the  roagh  ones 
are  about  evenly  divided,  a  few  being  polished.  Most  of  them  are  from 
the  three  counties  above  named.  One  from  California  looks  almost  ex- 
actly like  those  of  Oregon;  a  few  as  if  they  were  common  stones  from 
the  beach  of  about  the  right  shape,  but  generally  they  are  worked  into 
good  shape,  some  with  great  labor. 

Those  collected  by  Captain  Beudire  from  John  Day's  Eiver  were  cyl- 
indrical and  mostly  of  compact  eruptive  rock.  Those  from  the  mounds 
of  Linn  County  are  described  as  being  from  5  to  13  inches  long,  some 
being  nicely  polished.  They  are  of  a  blue,  hard  gravel.  The  mortars 
were  evidently  used  both  for  grinding  food  and  paint,  the  smaller  ones 
for  the  latter;  but  they  grow  in  size  so  gradually  as  to  make  it  impossi- 
ble to  determine  accurately  the  dividing  line  between  the  two.  There 
were  many  of  them  of  tufa,  basalt,  and  trachyte.  The  upper  surface 
of  the  bowl  is  generally  round  and  regular,  but  sometimes  oblong. 
Among  the  round  ones  the  distance  across  the  bowl  varies  from  1^  to 
7  inches,  and  the  depth  from  a  quarter  of  an  inch  to  7  inches.  The  up- 
-per  surface  of  the  bowl  of  an  oblong  one  is  7  by  13  inches.  The  whole 
distance  across  the  upper  surface  of  the  stone  among  the  round  ones 
varies  from  1^  to  10^  inches,  though  an  irregular  one  is  9  by  17^  inches. 
The  whole  height  of  the  stone  varies  from  seven-eighths  to  7  inches, 
though  I  once  saw  one  in  Patton's  Valley,  Washington  County,  which 
was  12^  inches  deep.  Its  bowl  had  only  a  depth  of  6  inches.  Their 
weight  varies  from  3J  ounces  to  60  pounds.  Generally  the  outside  is 
plain,  but  a  few  have  some  unmeaning  lines  on  them,  and  one  oblong 
one  has  the  head  of  a  turtle  at  one  end,  with  an  arm  and  ten  ribs  on  its 
side.  Sometimes  the  bottoms  are  quite  flat,  and  sometimes  rounding. 
If  any  stone  mortars  are  found  on  the  sound  they  are  scarce.  Those 
from  the  mounds  of  Linn  County  are  of  various  sizes  and  shapes,  one 
being  large  enough  to  hold  a  half  gallon.  They  are  the  same  kind  of 
stone  as  the  pestles — a  hard,  blue  gravel.  Those  from  southern  Oregon, 
found  by  Mr.  Chase,  were  of  a  dark  green  stone. 

Stcne  ladles. — Mr.  Stevens  has  one  of  light-red  porous  tufa,  which  was 
never  used  much.  The  handle  is  3  inches  long  and  1^  inches  thick, 
and  the  bowl  of  it  is  4  inches  long; 

Another  beautiful  ladle  of  stone  was  found  by  Mr.  Schumaker  in  the 
southwestern  part  of  the  State.  He  also  found  a  boat-shaped  vessel 
about  9  inches  long,  of  magnesian  mica,  which  showed  strong  marks  of 
having  been  exposed  to  the  fire,  seemingly  for  the  purpose  of  cooking 
food  in  it.  A  metate,  owned  by  Mrs.  Kunzie,  is  19  inches  long,  13  inches 
wide,  weight  53  pounds,  and  has  three  legs. 

Knives. — Those  on  the  sound  are  of  slate,  with  one  edge  and  small, 
only  2  or  3  inches  long;  but  some  have  been  found  in  a  cache  at  Oregon 
City  of  black  and  striped  obsidian,  the  largest  of  which  was  10^  inches 
long  and  2|^  wide,  and  a  half  inch  thick,  with  double  serrated  edges, 
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sharp  at  both  ends,  and  very  irregulan  As  this  kind  of  stone  is  not 
found  in  the  region,  they  must  have  imported  it,  probably  from  a  long 
distance.    They  had,  from  appearances,  never  been  used. 

Similar  ones  were  described  by  Mr.  Chase  as  being  found  in  southern 
Oregon,  too  brittle  to  have  been  of  much  practical  use,  some  being 
nearly  in  the  shape  of  a  Greek  sword,  the  largest  being  14J  inches  long, 
2  inches  broad  near  one  end  and  If  inches  near  the  other,  tapering  to 
a  point  at  each  end,  and  a  quarter  of  an  inch  thick. 

Those  from  the  mounds  of  Linn  County  are  of  flint  or  jasper,  and  only 
from  1  to  2  J  inches  long.  Those  obtained  by  Captain  Bendire  are  from 
graves  on  John  Day's  Kiver,  and  are  of  obsidian. 

AxeSy  adz€8j  and  celts. — These  are  generally  small  compared  with  those 
on  the  sound,  or  about  the  same  as  our  smaller  sizes.  They  vary  in 
weight  from  half  an  ounce  to  4  ounces  (the  largest  one  on  the  sound 
which  I  have  seen  weighs  12  ounces,  and  is  7|  inches  long) ;  in  length 
from  five-eights  to  2J  inches,  and  in  width  from  one-half  to  2J  inches. 
There  were  eleven  of  these,  most  of  which  were  believed  to  have  come 
from  near  Oregon  City.  They  are  all  smooth  and  of  metamorphic  rock, 
the  same  material  as  those  on  the  sound.  In  Oregon  they  are  quite 
scarce ;  Captain  Bendire  has,  however,  found  a  few  on  the  John  Day 
River,  in  eastern  Oregon.  Handles  from  whale's  teeth  for  these  adzes 
were  found  by  Mr.  Chase  in  the  mounds  of  southwestern  Oregon. 

Chisels  and  wedges. — ^I  have  only  seen  one  on  the  sound  of  stone,  and 
am  doubtful  of  that  one,  though  an  old  Indian  says  they  were  once 
used  here.  But  Dr.  Eafferty  has  nine  whole  ones,  or  parts,  about  which 
there  is  no  doubt.  They  mostly  come  from  Sauvie's  Island,  and  are 
generally  of  hard  volcanic  rock.  They  vary  in  weight  from  2  pounds 
14  ounces  to  5  pounds  11  ounces ;  in  length  from  6J  to  13J  inches,  in 
width  from  2f  to  3J,  and  in  thickness  from  2J  to  2f  inches.  The  edges 
are  sharp,  but  the  stone  is  thick  a  short  distance  from  the  edge.  I 
know  of  none  from  other  parts  of  C  regon. 

War  cliibs  and  swords. — There  are  three  of  these,  two  of  which  are 
owned  by  Dr.  Rafferty,  and  one  by  Mrs.  Kunzie.  One  of  Dr.  Rafferty's 
was  found  at  Fosters,in  Clackamas  County ;  is  of  serpentine ;  21^inches 
long,  4  inches  wide  from  the  club  end,  tapering  towards  the  handle,  and 
rounding  towards  the  other  end;  half  an  inch  thick.  It  weighs  2 
pounds  and  9  ounces.  It  is  supposed  by  some  to  have  been  a  badge  of 
honor.  The  other  came  from  Vancouver,  Wash.,  is  17  inches  long,  2 j 
inches  wide,l^  thick,  and  weighs  6  pounds  and  14  ounces.  The  handle 
is  shaped  into  the  head  of  some  animaL  The  other  end  looks  as  if  it 
might  have  been  used  for  a  pestle. 

Mrs.  Kunzie's  was  found  at  the  Umatilla  Landing,  and  is  22  inches 
long  and  If  inches  wide  at  the  handle,  tapering  gradually  to  a  point  at 
the  other  end.  Like  the  first  one  mentioned,  it  has  a  hole  through  the 
handle,  through  which  a  string  was  passed  to  assist  in  holding  it.  I 
have  but  little  doubt  that  these  were  used  in  war,  as  Lewis  and  Clarke 
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gpeak  of  seeing  such  of  wood  and  iron,  while  Boss,  Cox,  and  Frauchere 
speak  of  similar  articles,  bnt  do  not  describe  the  material.  I  have  a 
similar  one  of  stone,  and  another  of  copper,  obtained  on  Pnget  Sonnd, 
which  Indians  now  living  remember  as  having  been  nsed  in  war.  Those 
of  stone,  however,  are  now  very  scarce. 

Stone  spear  and  arrow  heads. — ^These  are  very  scarce  on  the  soand ; 
I  only  saw  nine  in  eight  years.  The  Indians  say  they  did  not  make 
them.  They  generally  used  those  of  bone.  At  Oregon  City,  about  half 
a  mile  below  the  falls,  is  a  perfect  mine  of  them,  which  the  high  water, 
as  it  washed  away  the  bank,  unearthed. 

Mr.  Stephens  has  about  thirty-two  hundred  in  his  cabinet,  and  many 
handred  on  hand  for  exchange,  besides  having  sent  off  very  many,  and 
other  persons  have  obtained  many.  The  lance  and  arrow  heads  run 
into  each  other,  so  that  it  is  very  difficult  to  draw  the  dividing  line. 
Some  are  very  small,  a  half  inch  long  and  a  quarter  wide.  In  one 
drawer,  22^  by  16^  inches,  he  has  eighteen  hundred  and  thirty-five  of 
the  smaller  ones  well  arranged  so  that  all  can  be  seen.  The  longest 
which  he  has  is  6^  and  the  widest  2^  inches.  They  are  of  obsidian, 
chalcedony,  jasx)er,  and  some  other  varieties  of  stone,  and  many  are 
very  regular  and  very  beautiful.  They  are  all  patterns,  some  being 
doable  serrated. 

Another  manufactory  was  at  the  Umatilla  Landing,  where  Mrs.  Kui^- 
zie  has  obtained  many,  some  of  them  being  as  beautiful,  seemingly,  as 
can  be  made.  The  chips  are  now  seen  all  around,  though  the  stone  of 
which  they  were  made— much  the  same  as  that  used  at  Oregon  City — 
most  have  been  brought  to  both  places  from  a  long  distance.  Others 
have  been  found  in  the  mounds  of  Linn  County,  very  line,  from  a  quar- 
ter to  three-quarters  of  an  inch  long,  mainly  of  obsidian,  but  some  are 
ofcarnelian,  chalcedony,  and  jasper. 

In  the  graves  on  John  Day's  Biver  similar  ones  have  also  been  found  by 
Captain  Bendire  and  by  Messrs.  Ohase  and  Schumaker  in  southwestern 
Oregon. 

Stone  sinkers. — ^Those  for  fishing  are  generally  very  different  from 
ours  on  the  sound.  Ours  being  oval,  about  2  by  3  inches,  around  them 
is  fastened  bark,  to  which  the  lines  are  tied,  but  the  Oregon  sinkers  are 
generally  flat,  more  the  shape  of  a  small  grind  stone,  with  the  edge 
rounding,  as  a  beach  stone.  All  are  evidently  water- worn,  some  being 
smooth  as  water  will  make  them  and  some  being  rough.  There  are 
t'  -ee  kinds  of  the  first  style ;  some  are  quite  circular  and  some  oblong, 
a  1  each  has  a  hole  through  it,  either  in  the  middle  or  towards  one  side, 
i  m  five-sixteenths  to  five-eighths  of  an  inch  in  diameter,  through 
T  ich  the  string  passed  that  fastened  them  to  the  fishing  apparatus. 
1  dally  this  is  all  the  work  put  upon  them,  but  one  has  four  grooves  at 
1  edges  and  another  groove  from  the  hole  to  the  edge  where  strings 
}    e  also  tied.    These  sinkers  vary  in  length  from  2i  to  8  inches^  in 
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width  from  If  to  6  inches,  in  thickness  from  three-quarters  to  If  inches, 
and  in  weight  from  G  ounces  to  5  pounds.  Someof  the  smaller  ones  with 
very  perfect  holes  are  said  by  an  old  Indian  to  have  been  used  for -draw- 
ing the  shaft  of  an  arrow  through  so  as  to  make  it  a  uniform  size,  but 
all  could  not  have  been  used  for  this  purpose,  as  the  holes  are  too  large 
and  irregular.  These  generally  belong  to  northwestern  Oregon,  in  the 
country  of  the  Willamette  and  Lower  Columbia  Rivers,  and  are  quite 
common. 

Of  the  second  kind  I  have  seen  only  two  in  Mr.  Stevens's  cabinet,  the 
smallest  of  which  was  1|  inches  by  If  inches,  has  no  hole  in  it,  but  is 
made  more  after  the  style  of  those  on  the  sound,  having  two  grooves 
around  it,  one  lengthwise  and  the  other  crosswise,  in  which  the  bark 
string  was  placed  to  which  the  line  was  fastened. 

The  third  style  belongs  to  eastern  Oregon,  and  have  been  mainly  found 
about  the  Dalles  and  Umatilla  Landing.  They  are  water-worm  stones, 
flat,  from  2^  to  4  inches  long,  from  2  to  3  inches  wide,  and  from  a 
half  to  three-fourths  of  an  inch  thick,  weighing  from  4  to  8  ounces.  A 
groove  about  three-fourths  of  an  inch  thick  and  a  quarter  of  an  inch 
deep  is  made  in  each  end,  and  by  means  of  this  the  string  wound  aroond 
the  sinker  was  kept  in  its  place,  to  which  this  line  was  fastened. 

Arrow  targets. — Of  a  somewhat  similar  shape  to  the  first  kind  of  sink- 
ers, but  far  more  regular,  are  two  targets  in  Dr.  Bafferty's  cabinet 
They  are  made  round  as  a  grindstone,  with  a  hole  in  the  6enter  nearly 
an  inch  in  diameter.  They  are  from  If  to  2^  inches  thick,  and  weigh 
from  li^  to  2  pounds  1  ounce.  There  are  none  of  these  on  the  soond 
as  far  as  I  know. 

Arrow  polisher. — Another  new  article  is  a  stone,  now  broken  at  the 
base,  34  inches  long,  2  inches  in  diameter  at  the  base,  cylindrical  but 
not  rounding  at  the  top,  and  weighing  7  ounces.  It  is  of  tufa,  and  came 
from  the  Cascades.  Around  it  run  six  grooves  lengthwise,  through 
which  the  old  Indians  say  arrows  were  drawn  so  as  to  polish  them. 
Dr.  Eaflferty  likewise  owns  this.  Mr.  Stevens  also  has  a  stone  which 
perhaps  may  have  been  used  for  a  similar  purpose.  It  is  oblong,  3 
inches  long  by  1^  wide,  and  three-fourths  of  an  inch  thick.  One  side  is 
round,  the  other  flat,  with  a  groove  one-eighth  of  an  inch  deep  on  the 
flat  side,  running  lengthwise  of  the  stone. 

HuU  dre««er«.— -Most  of  these  came  from  Dalles  and  eastern  Oregon, 
and  are  very  small  and  much  more  worked  than  those  of  the  sound.    A 
Puget-sounder  picks  up  almost  any  stone  of  2  or  3  pounds  weighs 
splits  a  stick  for  a  handle,  puts  the  stone  in  it,  and  ties  it  there.    Bl 
none  of  those  from  Dalles  weigh  over  4  ounces,  and  the  largest  is*  3 
inches  long.    Two  found  were  three-eighths  of  an  inch  wide  and  thref 
fourths  thick,  and  the  smallest  is  more  than  an  inch  shorter  and  a  ha 
inch  narrower.    They  are  smooth,  and  the  edge  all  around  is  groni] 
somewhat  sharp. 

Stone  scrapers  have  also  been  found  in  the  mounds  of  Linn  Count 
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Mr.  Stevens  has  also  a  hide  dresser,  made  from  a  walrus  tusk,  about 
15  inches  long.  It  came  from  the  Malheur  country,  in  eastern  Oregon, 
but  evidently  made  a  western  tour  before  it  reached  that  region. 

FiftH. — Dr.  Bafferty  has  two  of  these,  and  both  are  of  patterns  similar 
to  those  on  the  sound.  One  is  like  the  common  American  pipe  of  clay- 
stone,  2^  inches  long,  weighing  1 J  ounces,  and  came  from  Sauvie's  Island, 
or  Oregen  City.  The  other  is  of  the  same  weight,  from  The  Dalles,  of 
light  basaltic  rock^  and  of  the  grindstone  shape,  with  the  bowl  and  place 
for  the  pipe-stem  at  right  angles  to  each  other.  It  is  2  inches  in  diameter, 
with  lines  and  dots  on  the  side. 

Mrs.  Knnzie,  however,  has  obtained  the  most  valuable  collection  of 
these,  some  being  straight,  with  carvings  on  them.  They  are  from  3  to 
6  inches  long,  and  the  heaviest  were  about  8  ounces.  Some  of  the  most 
valuable  of  these  were  found  near  her  residence. 

Captain  Bendire  also  found  one  of  these  straight  ones,  which  was  ob- 
tained from  an  Indian  grave  on  John  Day's  Kiver.  It  is  of  gray  sand- 
stone, shaped  much  like  an  ordinary  straight  cigar-holder,  3  inches  long 
and  1  inch  in  diameter  at  the  larger  end.  I  have  not  seen  a  straight 
pipe  in  the  Willamette  Valley  or  on  Puget  Sound. 

Dr.  Hill  found  a  single  pipe  in  one  of  the  mounds  in  Linn  County, 
hut  I  do  not  know  its  shape.  It  is  3^  inches  long,  1^  wide  at  the  top, 
aud  1  inch  at  the  bottom.  Mr.  Chase  also  found  some  pipes  of  slate  and 
sandstone  in*  the  mounds  of  southwestern  Oregon  with  straight  tubes. 

Plates. — Dr.  Raflferty  has  two  of  these  and  Mr.  Stevens  one,  but  I  have 
seen  none  on  Puget  Sound.  One  of  the  former  came  from  Sauvie^s 
Island.  It  was  used  for  baking  bread  upon,  is  12^  inches  long,  10 
inches  wide,  and  varies  in  thickness  from  1^  to  2  inches.  It  is  of  light 
sandstone,  and  weighs  5  pounds  7  ounces.  The  depth  of  depression 
between  the  ends  is  three-fourths  of  an  inch,  but  there  is  no  depression 
between  the  sides. 

His  other  is  irregular,  but  somewhat  diamond-shaped,  5^  by  7} 
inches,  with  a  depression  of  about  one-half  an  inch. 

The  one  belonging  to  Mr.  Stevens  is  circular,  about  5J  inches  in 
diameter,  the  dish  being  one-fourth  of  an  inch  deep.  I  do  not  feel  cer- 
tain, however,  that  this  is  a  plate,  as  it  is  hollowed  out  on  both  side^ 
and  is  quite  thick,  Ig  inches.    It  came  from  Dalles. 

Awls  and  drills, — These  are  of  two  kinds,  bone  and  stone.  Bone  ones 
were  common  on  Puget  Sound,  but  I  have  not  seen  any  stone  one  from 
that  region.  Those  of  bone  are  about  the  same  size  as  those  on  the 
Sound,  2  or  3  inches  long.  Those  of  stone  have  been  found  at  Oregon 
City,  Umatilla  Landing,  and  in  the  mounds  of  Linn  County.  They  are 
flint,  jasper,  or  some  very  hard  rock,  and  are  usually  from  1  to  2J  inches 
long.  Some  of  them  have  a  handle,  not  far  from  an  inch  long,  at  right 
angles  with  the  drill ;  some  have  none. 

Needles. — Like  the  drills  and  awls,  these  are  of  both  stone  and  bone. 
Those  of  bone  were  the  most  common.    Mr.  Stevens  has  two,  3  and  5 
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inches  loug,  with  eyes  onefoarth  and  three-eighths  of  an  inch  in  diameter. 
Those  found  by  Mr.  Powers  in  the  mounds  of  Linn  County  are  about 
the  same  size,  some  of  which  are  highly  polished.  A  stone  needle  for 
making  nets  does  not  belong  to  the  Sound.  A  single  one  was  found 
at  Sauvie's  Island  about  7^  inches  long,  1  inch  thick,  cylindrical, 
smooth,  of  volcanic  rock,  weighing  5f  ounces,  blunt  at  both  ends,  with 
a  hole  nearly  the  fourth  of  an  inch  in  diameter,  about  an  inch  from  one 
end  to  receive  the  twine.    It  belongs  to  Dr.  Rafferty* 

Game  stones. — ^These  also  do  not  belong  to  the  Sound.  There  are 
seven  in  all  in  Dr.  BafTerty's  collection,  two  of  which  are  almost  perfect 
spheres,  one  of  which  is  3^  inches  in  diameter  and  weighs  2  pounds  Gh 
ounces,  and  the  other  is  13  inches  in  diameter,  weighs  about  70  pounds, 
and  came  from  Cascades.  Both  of  these  have  dots  or  holes  in  tbcMii, 
which  are  said  to  be  the  owner's  cue.  The  others  are  smaller  and  less 
perfect,  with  no  marks  on  them,  the  smallest  weighing  only  10^  ounces. 
They  were  thrown  and  rolled  into  certain  holes,  but  it  is  difficult  now 
to  determine  certainly  all  the  rules  of  the  game. 

Calendar  stone. — ^Mrs.  Kunzie  has  a  calendar  stone,  which  is  3  feet 
long  and  weighs  30  pounds.  On  one  side  of  it  are  marks  which  show 
the  number  of  months  in  the  year,  and  on  the  other  those  which  show 
the  number  of  days  in  the  month. 

Whistlers,  of  the  thigh  bones  of  birds,  were  found  by  Mr.  Chase  in  the 
mounds  of  southwestern  Oregon. 

A  bone  spatula  was  found  by  Dr.  Hill  in  a  mound  in  Linn  County. 

A  weaving  implement  of  bone  was  also  found  by  the  same  person  at 
the  same  place. 

Money  or  wampum  of  various  kinds  has  been  found  in  considerable 
quantities.  Mrs.  Kunzie  has  several  strings  of  these,  most  of  wbich 
were  found  near  her  home.  They  are  composed  of  shells  of  various 
kinds,  some  of  them  being  the  dentalia  and  antelope  teeth. 

Beards. — Mrs.  Kunzie  has  several  necklaces  of  stone  beads,  which  are 
well  polished  and  of  various  symmetrical  shapes — round,  oblong,  cylin- 
drical, and  square — some  of  them  weighing  2  ounces  each  and  2^  inches 
long.  A  few  have  also  been  found  by  Mr.  Powers  in  the  mounds  of 
Linn  County,  but  they  are  scarce.  They  are  made  of  a  kind  of  blue- 
stone  which  much  resembles  glass.  There  is  a  ledge  of  this  kind  of 
stone  near  Mount  Jefferson,  from  which  it  is  supposed  the  Indians  ob- 
tained that  from  which  they  manufactured  these  articles.  Bone  beads 
were  also  found  at  the  same  place,  which  were  made  of  the  leg  and 
wing  bones  of  birds.  They  were  only  found  on  the  skeletons,  around 
the  neck  and  hips,  and  sometimes  in  the  hands. 

Beads  of  Venetian  glass  have  also  been  found  by  Mrs.  Kunzie,  but 
they  were  probably  introduced  by  the  early  traders,  as  were  also  the  glass 
beads,  brass  bells,  necklace  of  copper  rolls,  and  coppers  rings  for  the 
arms,  found  in  the  mounds  in  Linn  County  by  Dr.  Hill. 

Animals,  eto.— Stones  in  the  shape  of  anim^)^  9§em  to  be  peculiar 
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likewise  to  Oregon — some  for  use  and  others  apparently  with  no  func- 
tion. One  from  Vancouver  in  the.  shape  of  a  bear  and  another  from 
Sauvie's  Island  with  a  seal  head  have  been  referred  to  amouff  the  pestles. 

A  turtle  from  East  Portland  has  been  mentioned  among  the  mor- 
tarS)  and  the  heads  of  some  animals  undetermined  among  the  war 
clubs. 

There  is  also  a  squirrel  head  broken  oflf  from  the  body,  or  whatever  im- 
plement it  wasattached  to,  from  Vancouver,  now  2^  inches  long,  2  inches 
thick,  and  weighing  half  a  pound.  Dr.  Kafferty  owns  this,  and  Mr. 
Stevens  has  another,  which  came  from  Eagle  Greek.  Like  the  last,  it 
is  broken  off  from  whatever  it  was  attached  to,  but  a  good  share  of  the 
body  still  remains.  The  body  is  about  3  inches  thick  one  way  by  2^ 
inches  the  other,  the  neck  being  2  by  1^  inches. 

Birds, — ^Dr.  Hafferty  has  a  bird  from  the  Cascades,  of  basaltic  rock, 
6|  incites  long,  3^  wide  from  tip  of  one  wing  to  tip  of  the  other,  about 
2  inches  thick,  and  weighing  1  pound  10  ounces.  Mr.  Stevens  has  a 
binl  head  which  came  from  near  the  Dalles.  It  was  broken  off  from 
something,  perhaps  a  hammer,  and  is  quite  perfect.  It  is  now  about  3^ 
inches  long  and  2  inches  thick. 

Mrs.  Kunzie  has  a  stone  eagle  which  came  from  the  Dalles.  It  is  8^ 
inches  high  when  standing  on  its  feet. 

Feet^I>T.  Rafferty  has  two  human  feet,  or  moccasins,  in  stone,  one 
from  Oregon  City,  9J  inches  long,  3J  high,  and  2^  thick,  weighing 
5}  pounds;  the  other,  an  inch  less  in  length,  1}  inches  high,  2}  wide, 
weighing  2^  pounds. 

Baboons. — He  also  has  a  baboon  with  the  eyes,  forehead,  and  nostrils 
plainly  marked ;  it  is  6^  inches  long,  4  inches  high,  weighs  G  pounds 
10  ounces,  and  is  of  volcanic  rock.  Mr.  Steel,  of  Portland,  has  another 
well-made  baboon,  which  is  7f  inches  long,  17^  inches  around  the  body, 
and  weighs  13^  pounds.  The  eyes  are  an  inch  in  diameter ;  it  is  2g 
inches  between  the  center  of  the  two  eyes,  4  inches  from  the  eyes  to 
the  end  of  the  nose,  and  2  inches  across  the  nose.  He  obtained  it  from 
the  Dalles  and  has  traced  it  some  distance  further  east  of  the  Cascade 
Mountains.  Mrs.  Kunzie  has  another  of  these  stone  baboons  which 
likewise  came  from  eastern  Oregon,  and  Mr.  Stevens  has  a  fourth,  very 
nearly  the  same  size  as  that  of  Dr.  Bafferty's,  and  all  of  them  seem  to 
be  of  similar  stone.  Where  the  Indians  of  this  region  obtained  the 
idea  of  such  perfect  baboons  is  a  mystery ;  or  were  the  stones,  in  their 
present  shape,  imported? 

Horse  head. — Mr.  Stevens  has  the  head  and  neck  of  a  horse,  the  head 
being  not  far  from  15  inches  long  and  the  neck  of  proportionate  length, 
but  both  are  slim.  He  has  also  a  small  one.  The  metate  already  men- 
tioned as  belonging  to  Mrs.  Kunzie  is  thus  described  by  Mr.  S.  A.  Clarke 
in  the  Oregon  and  Washington  Farmer.  "  Upon  first  examination  it 
strikes  one  as  an  Assyrian  or  Egyptian  carving,  the  feature  and  style 
of  ornament  being  much  nearer  those  wonderful  Oriental  relics  of  an- 
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tiquity  than  our  Northwestern  Indians  would  be  thought  capable 
of.  The  use  of  this  interesting  relic  was  probably  for  a  grinding  bowl, 
though  its  grand  sphinx-like  form  suggests  a  nobler  use.  This  great 
curiosity  is  cut  from  reddish-gray  granite,  and  would  require  a  block  a 
foot  square  for  its  dimensions.  Its  front  is  a  human  face,  distinct,  dig- 
nified, and  in  some  respects  even  grand  in^outline.  It  is  carved  with  a 
skill  which  could  have  copied  nature,  yet  there  is  no  point  of  resem- 
blance between  the  face  and  that  of  any  modern  Indians.  Its  brow  is 
broad  and  low,  and  the  wide-curving  eyebrows  suggest  the  resemblance 
to  rams'  horns,  which  Assyrian  images  have  also.  The  nose  is  almost 
Grecian,  except  that  the  nostrils  are  wider  and  the  chin  and  lower  jaw 
are  the  reverse  of  Indian  physiognomy.  Only  the  mouth  bears  any 
resemblance  to  our  Indian  carving.  In  this  respect  there  is  a  slight 
leaning  towards  the  style  of  some  of  the  Alaska  totem  faces.  On  each 
side,  above  and  behind  the  ear,  is  a  protuberance  like  the  fold  over  the 
old  Egyptian  statues,  and  a  claw,  like  an  arm,  extends  from  the  edge  of 
the  bowl  to  the  side  of  the  throat,  its  claws  being  nearly  under  the  chin 
of  the  figure.  The  hair  is  not  cut  in  detail.  It  seems  to  be  in  a  straight 
mass  without  braiding  or  ornament.  The  whole  head  is  well  propor- 
tioned, and  is  about  life  size."  This  was  found  in  the  Indian  cemetery 
at  the  Umatilla  landing. 

Idols. — Images  in  stone  and  shell  have  also  been  found  which  were 
probably  made  for  religious  purposes  and  not  as  a  mere  work  of  art, 
as  I  have  seen  the  Indians  on  Puget  Sound  within  twelve  years  actually 
worshiping  an  idol  made  from  wood  in  the  shape  of  the  upper  part  of  a 
man.  Mrs.  Kunzie  has  one  splendid  one  which  came  from  near  the 
Dalles.  It  represents  the  head,  neck,  and  most  of  the  body  of  a  man, 
is  17J  inches  high,  27  inches  in  circumference,  and  weighs  64  pounds. 

She  has  another  which  is  also  in  the  image  of  the  upper  part  of  a  per- 
son, and  came  from  the  same  region,  which  is  Cinches  high  and  3  inches 
in  diameter,  and  she  has  found  near  her  residence  most  of  the  pieces 
of  an  idol  of  shell,  which  is  well  carved,  and  a  totem  post  of  black  atone, 
21  inches  long,  and  which  weighs  11  pounds.  • 

Dr.  Eafferty  has  another  which  was  unhuried  at  Sauvie's  Island.  It 
is  16  inches  long,  8  inches  wide,  while  the  eyes  are  about  2  inches  in 
diameter,  and  it  has  a  mouth  and  other  lines  on  it. 

Mr.  Stevens  has  the  head  of  a  small  one,  which  seems  to  be  the  face 
of  a  person,  but  broken  off  from  whatever  it  was  attached  to;  the  neck 
shows  that  it  was  some  four-legged  animal.  The  face  is  very  regular. 
He  has  also  some  small  circular  stones  from  1  to  2  inches  in  diameter 
with  various  markings  on  them — lines,  diamonds,  angles,  and  parts  of 
circleii;  one  has  a  human  face  on  it — which  I  presume  were  intended  for 
religious  purposes. 

Unknown  implements. — Dr.  RaflPerty  has  three  of  these ;  one,  an  egg- 
shaped  stone  of  quartz,  but  rather  sharp  at  the  ends,  very  regular  and 
well  worked,  7  inches  long,  3J  inches  wide,  and  25  thick,  weighing  3J 
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Mr.  Stevens  has  one  similar  to  it,  which  is  8^  inches  long  and  3^  in 
diameter.  Dr.  Bafferty  has  another  2^  inches  long  and  five-eighths 
inch  thick,  weighing  half  an  oance,  with  three  small  holes  through  it, 
and  another  which  looks  a  little  like  a  great  arrow- head,  only  cylindri- 
cal, one  end  looking  as  if  it  had  been  fastened  into  a  stick,  the  other 
being  somewhat  sharp.  It  is  8^  inches  long,  and  2^  inches  thick  near 
its  base. 

Mr.  Stevens  has  another  which  is  some  what  egg-shaped,  aboat  2| 
inches  long,  and  2^  inches  in  diameter  at  the  largest  place.  It  is  quite 
regular  in  its  form,  and  there  are  two  small  grooves  around  it.  It  came 
from  the  Columbia  Biver  near  the  Dalles. 
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NOTES  ON  THE  SO-CALLED  "  PLUMMETS  ^  OE  SINKERS. 

By  Dr.  L.  G.  Yates. 

Several  years  ago  an  article  appeared  in  the  American  Naturalist 
(November,  1872),  by  J.  G.  Henderson,  on  the  subject  of  "  plummets,"  in 
which,  after  describing  and  figuring  several  specimens  found  at  various 
places,  he  offered  some  conjectures  as  to  their  uses,  six  of  which  uses 
he  enumerates  as  probable. 
^    (1)  As  slung-shots. 

(2)  As  sinkers  for  fishing-tackle. 

(3)  In  playing  some  game. 

(4)  As  sacred  implements  in  performing  some  religious  ceremonies- 

(5)  As  personal  ornaments. 

(6)  As  plummets  and  levels. 

After  giving  his  reasons  at  some  length  in  each  of  these  supposed 
uses  he  dismisses  all  except  the  last,  which  he  decides  were  the  uses  to 
which  they  were  put.  In  a  note  appended  to  the  article.  Prof.  F.  W. 
Putnam  states  that  <^  he  has  considered  the  implements  generally  classed 
under  the  names  plummets  and  sinkers  to  represent  to  a  greater  or  less 
extent,  according  to  size,  material,  shape,  and  fiuish,  first,  pestles; 
second,  sinkers;  third,  spinning  weights ;  fourth,  ornaments." 

Mr.  Henderson  gives  a  number  of  localities  where  these  implements 
have  been  found.  My  attention  was  particularly  attracted  by  the  state- 
ment that  <^  about  ten  years  ago  one  of  these  implements  was  found 
under  remarkable  circumstances  in  Woodbridge  County,  Cal.;"  there 
being  no  such  county  in  Oalifornia. 

I  commenced  an  article  on  this  subject  at  that  time,  bat  press  of  other 
matters  and  a  desire  to  obtain  as  much  reliable  information  as  possible 
have  prevented  its  completion. 

During  the  years  that  have  elapsed  since  the  inception  of  this  article 
I  have  noted  the  various  theories  advanced  by  different  writers  as  to 
the  uses  of  these  singular  implements. 

A  great  many  have  written  on  the  subject,  and  all  have  accepted 
some  one  or  more  of  the  various  theories  projected. 

Foster,  in  his  Prehistoric  Baces  of  the  United  States,  classes  the 
plummet-shaped  stones  under  the  head  of  "  weights  which  may  have 
been  used  in  the  process  of  weaving,"  and  figures  three  varieties  of 
them  (see  Figs.  31,  a,  6,  c,  p.  230),  Prehistoric  Eaces,  as  "  weights  to 
keep  the  threads  taut."  ,    ,,,,.. .,^ 

Digitized  by  VjiJiJS^ It: 


CHABM   STONES,  OR  PLUBiMETS.  297 

Thomas  Ewbank,  in  his  Life  in  Brazil,  pablished  in  1856,  figures  two 
implements  which  might  be  classed  with  thosennder  consideration.  I 
have  copied  from  his  illnstration  on  page  451  of  his  appendix  (see  Fig. 
A).  He  says :  <'  It  resembles  an  egg  in  shape,  is  of  black,  hard,  smoothly 
polished  stone,  nsed  for  working  metal.'' 

On  page  464  of  the  same  appendix  is  figared  an  implement  exactly 
like  some  of  our  so  called  plummets  (see  Fig.  B),  of  which  he  says: 
''  Which,  from  the  notch  cut  round  its  pointed  end,  may  have  been  used 
as  a  plumb-line  or  as  a  spindle."  In  *the  Third  Annual  Beport  of  the 
Bureau  of  Ethnology,  by  J.  W.  Powell,  director,  published  in  1884,  on 
pages  509  and  510,  are  descriptions  of  implements  in  a  collection  from 
Peru,  <<  neatly  made  sinkers  wrapped  in  corn  husks  and  sinkers  of  gray 
Blate,  shaped  somewhat  like  a  cigar,  with  one  or  more  grooves  partially 
eucircling  the  end.    These  were  wrapped  in  corn  husks." 

The  figure  given  on  page  510  represents  the  ordinary  so-called  plum- 
mets, except  that  there  are  two  grooves  on  the  smaller  end  and  one  on 
the  larger.  These  grooves  only  partially  encircle  the  implement  and 
are  all  on  the  same  side. 

Abbott,  in  his  Primitive  Industry,  very  properly  separates  the  plum- 
mets and  sinkers,  devoting  one  chapter  to  each. 

In  the  chapter  on  plummets  he  gives  illustrations  of  several  imple- 
ments found  in  Illinois,  Ohio,  New  Jersey,  Massachusetts,  and  Maine. 
These  are  nearly  identical  in  general  form  and  outline  with  those  found 
ou  the  Pacific  coast.  He  says :  *^  While  the  general  name  given  to  the 
group  is  convenient,  and  in  a  measure  descriptive  of  their  appearance, 
it  has  but  little  reference  to  their  uses.  It  has  been  remarked  that  their 
principal  use  as  plummets  may  be  qnestioued,  as  there  are  far  too  many 
of  them  found  and  of  too  great  variation  in  size  to  lead  us  to  infer  that 
they  were  used  mainly  for  that  purpose." 

He  remarks  of  Fig.  216,  which  he  states  ^^  is  a  characteristic  specimen 
of  the  New  England  plummet  of  about  the  maximum  si^e :  Whether 
it  should  be  classed  as  a  pestle  or  not  can  not  be  readily  determined, 
hut  from  the  fact  that  unquestionable  pestles  are  by  no  means  infre- 
quent in  the  same  localities,  and  also  for  the  reason  that  the  larger 
plummet-shaped  implements  are  of  too  soft  a  material  and  seldom 
exhibit  signs  of  use  at  their  rounded  end.'' 

In  his  chapter  on  sinkers,  he  seems  to  be  very  uncertain  as  to  whether 
the  Indians  were  acquainted  with  the  methods  of  catching  fish  with  nets, 
«id  the  probabilities  are  that  the  Europeans  first  taught  the  use  of  nets 

the  aborigines.    If  such  is  the  case,  then  the  "  plummets"  were  cer- 

inly  not  net  sinkers. 

As  for  the  great  size  of  the  larger  ones  being  no  objection,  to  their 

e  as  sinkers,  it  may  be  doubted  if  they  (the  Indians)  knew  how  or 

red  to  fish  with  nets. 

They  had  their  certain  seasons  for  fishing,  when  they  knew  where  to 

d  them  and  how  to  catch  them.  At  other  times  they  would  be  in 
^r  localities,  hunting  other  food  materials  in  their  season^^y^^^^^i^^ 
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A  few  oi  the  grooved  stones  and  notched  pebbles  classed  as  un. 
doubted  net  sinkers  have  been  found  in  California.  Fig.  22  represents 
one  from  Bodega,  Cal.  Might  not  some  of  them  have  been  used  as  war- 
clubs  or  hammers  t  And  were  not  the  grooves  made  for  the  purpose  of 
attaching  handles  of  withes  t  Their  shape  would  indicate  their  use  in 
some  of  their  manufactures,  whereas  a  "net  sinker"  would  not  require 
to  be  made  after  any  particular  pattern ;  anything  possessing  the  requi- 
site weight,  and  of  any  form  that  could  be  attached  to  the  net,  would 
have  answered  the  purpose. 

If  the  Indians  did  not  fish  with  nets,  these  "undoubted  net  sinkers'* 
were  not "  net  sinkers,"  and  if  used  in  fishing  at  all  they  were  line  sinkers. 
The  Indian  Kafael,  who  will  be  referred  to  hereafter,  when  shown  tbe 
implement  represented  by  Fig.  22,  said  that  it  was  used  as  a  line  sinker 
for  fishing. 

In  Explorations  of  the  Aboriginal  Remains  of  Tennessee,  by  Joseph 
Jones,  M.  D.,  published  by  the  Smithsonian  Institution  under  the  head 
of  "  Stones  employed  for  mechanical  purposes,"  is  a  figure  and  descrip- 
tion of  a  plummet  of  black  magnetic  iron,  highly  polished,  with  a  hole 
through  the  upper  end ;  and  he  supposes  that  this,  together  with  a 
number  of  similar  implements  which  have  been  found  in  Middle  Ten- 
nessee in  the  cultivated  soil,  and  also  in  the  stone  graves,  were  nsed  in 
spinning  threads  and  in  weaving.  He  says:  "It  has  been  suggested 
that  they  may  also  have  been  employed  as  weights  in  fishing." 

Had  they  been  used  in  spinning  and  weaving,  as  Dr.  Jones  suggests, 
they  would  probably  have  been  made  of  uniform  size  and  shape. 

Dr.  Charles  Eau,  in  The  Archaeological  Collection  of  the  Uniteil 
States  National  Museum,  published  by  the  Smithsonian  Institution, 
illustrates  a  variety  of  stone  implements  under  the  name  of  "  pendants 
and  sinkers,"  which  name,  he  says,  have  been  given  to  a  class  of  sym- 
metrically-shaped and  well-finished  objects,  which  were  evidently  de- 
signed for  suspension,  though  it  is  not  quite  certain  for  what  special 
purpose  they  were  used.  On  account  of  their  shape  and  the  pains  be- 
stowed upon  their  production  they  have  been  classed  among  aboriginal 
ornaments.  Yet  the  former  inhabitants  of  this  country  devoted  much 
time  and  labor  to  the  manufacture  of  objects  of  a  useful  character,  and 
hence  it  appears  not  improbable  that  the  articles  in  question  were,  in 
part  at  least,  weights  for  fishing  lints. 

After  a  short  description  of  a  number  of  the  implements  figured, 
ascribing  to  them  several  uses,  such  as  net  sinkers  or  weights,  orn  i- 
ments  or  amulets  and  perforated  net  sinkers,  he  says,  in  reference  o 
net  weights  (page  27) :  "  Some  are  roundish  stones  of  various  siz  $, 
either  worked  or  left  in  their  natural  state,  aiTd  grooved  around  t  e 
middle  for  fastening  the  strings  or  thongs  by  which  they  were  cc  i- 
nected  with  the  nets.  -  -  -  It  is  not  always  easy  to  distingni  h 
si>ecimens  of  this  description  from  grooved  hammerheads."  •C.  C.  A  >- 
bott,  in  Vol.  vn.  Reports  of  U.  S.  Geological  Survey  west  of  the  o  e 
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hundredth  Meridian,  suggests  the  possibility  of  some  of  the  so-called 
"plumniets"  ha\ing  been  encased  in  skin  and  fastened  to  a  flexible 
handle,  thereby  making  a  war  club  that,  properly  wielded,  would  have 
been  a  formidable  weapon. 

In  the  absence  of  all  information  that  might  throw  light  on  its  use, 
we  consider  it  be«t  to  class  this  specimen  (referring  to  his  Fig.  60)y  al- 
though wanting  the  all-important  groove,  with  the  preceding  plummet- 
shaped  stones.  On  page  195,  of  the  same  report,  a  photograph  of  a 
series  of  "weights^  collected  by  Mr.  Schumacher  in  various  localities 
of  California  is  mentioned.  The  specimens  are  all  labelled  *' spindle- 
whorls'^  or  "weights  for  distention  of  thread."  On  the  same  page  is 
figured  a  specimen  of  a  roughly  ground  implement  made  from  a  frag- 
ment of  coral  rock,  apparently  pecked  or  hammered  into  shape.  This 
is  also  called  a  "weight." 

In  a  note  by  F.  W.  Putnam,  on  pages  196  and  197  of  same  report,  men- 
tion is  made  of  numerous  articles  of  stone,  which  there  seems  to  be 
little  doubt  were  used  as  sinkers,  and  by  their  shape  are  allied  to  the 
implements  Dr.  Abbott  has  described  on  the  i^receding  pages. 

Two  of  these  are  of  great  interest,  as  they  still  show  the  method  by 
which  they  were  fastened  to  fishing-nets  or  lines  •  •  -  by  means 
of  asphaltum.  This  asphaltum  has  preserved  a  portion  of  the  twine 
which  was  around  each  end  of  the  stone,  and  it  is  evident  that  in  this 
way  the  string  was  held  in  place  on  the  sinker,  which  was  thus  easily 
attached  to  the  line  or  net. 

The  most  recent  article  on  this  subject,  and  which  probably  comes 
the  nearest  to  giving  the  explanation  of  the  uses  of  these  implements, 
is  by  H.  W.  Henshaw,  published  in  the  American  Journal  of  Archaeol- 
ogy, in  which  article,  besides  giving  a  synopsis  of  the  various  theo- 
ries  advanced  by  different  writers,  he  gives  as  he  claims  "  a  direct  and 
circumstantial  account  of  their  use,"  which  he  obtained  from  the  Santa 
Barbara  Indians. 

Mr.  Henshaw,  in  commenting  upon  Mr.  Henderson's  article  in  the 
American  Naturalist,  says:  "In  reference  to  the  fourth  possible  use 
given  in  said  article,  (viz,  sacred  implements),  that  it  is  only  a  possi- 
bility, there  being  no  evidence  whatever  from  which  to  draw  such  an 
inference."  Though  admitted  to  be  but  a  guess,  it  is  remarkable  how 
accurate  it  proves  to  be,  for  in  this  paragraph  we  have  exactly  the  use  of 
these  plummet-like  stones  as  explained  by  the  Santa  Barbara  Indians. 

The  moment  these  stones  were  shown  to  these  Indians  I  was  told 
that  they  were  medicine  or  sorcery  stones. 

"  The  sorcerer  arranged  twenty  of  these  stones,  tlio  proper  number, 
in  a  circle,  pushed  them  violently  together,  sprinkled  water  over  them 
and  smoke  issued  from  them.  -  -  -  At  San  Buenaventura  sub- 
stantially the  same  account  was  received.  Here  it  was  said  twelve  was 
the  number  required  by  the  medicine  men,  exclusive  of  a  center  stone 
of  different  character.    The  center  stone  shown  to  me,  called  Tucait,  is 
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a  flattish  round,  beach- worn  pebble  of  quartzite,  un worked,  and  stained 
black  with  iron.  It  was,  as  I  was  told,  a  peculiar  power  in  rain  making, 
and  as  an  evidence  of  its  power,  the  Indian  held  it  for  a  few  moments 
tightly  grasped  in  his  hands,  when  moisture  was  visible  on  it,  caused 
by  contact  with  the  moist  hand.  ^ 

The  moisture  was  pointed  to  as  visible  evidence  of  its  rain-making 
power. 

The  use  of  the  medicine  stones  among  the  San  Buenaventura  In- 
dians was  as  follows : 

The  twelve  sorcery  stones  were  arranged  in  a  circle  close  together; 
in  the  center  was  arranged  the  Tu-cait ;  Chiay  the  generic  name  for 
seed-meal,  together  with  down  from  the  breast  of  the  white  goose,  was 
then  spread  over  the  stones,  and  then  red  ochre  spread  over  the  whole. 
Around  this  a  dance  was  held,  while  three  old  men  sang,  keeping  time 
with  rattles. 

This  or  similar  ceremonies  were  observed  for  curing  the  sick,  bring- 
ing rain,  putting  out  fires  in  the  mountains,  calling  fish  up  the  streams, 
and  when  war  was  to  be  made. 

Several  other  stones  of  various  shapes  were  shown  to  me,  some  in 
their  natural  condition ;  one  a  piece  of  iron-pyrites,  another  resembling 
a  natural  concretion. 

Those  of  the  third  class  were  fashioned  with  care  and  were  about  4 
inches  long,  somewhat  tapering  in  shape  and  encircled  with  several 
rings;  to  all  of  these  mysterious  properties  were  assigned,  and  it  is 
X>robable  that  many  other  kinds  were  formerly  in  use.  As  nearly  as 
could  be  gathered,  the  pear-shaped  "sinker'^  variety  was  considered 
the  most  efficient  in  sorcery. 

Why  the  sorcery  stones  were  given  their  peculiar  shape  it  is  not  easy 
to  understand,  and  the  solution  of  this  problem  must  be  left  to  the  final 
consideration  of  those  more  ingenious  in  such  speculations  than  the 
writer. 

J.  P.  McLean,  in  the  Mound  Builders  on  page  163,  figures  an  imple- 
ment of  hematite  which  he  classes  under  the  head  *'  pendants,"  and  re- 
marks :  "  It  may  have  been  used  as  a  plummet  or  net  sinker." 

In  the  year  1886  Mrs.  Packard,  a  visitor  to  Santa  Barbara,  discovered 
an  interesting  relic  in  the  old  Indian  burial-ground  at  Dos  Pueblos, 
about  18  miles  west  from  Santa  Barbara,  near  the  coast.  This  relic,  one 
of  the  so-called  "  plummets,"  is  made  of  specular  iron  ore.  (See  Fig.  29.) 
This,  so  far  as  my  observation  goes,  is  the  first  of  the  kind  found  on  this, 
coast;  it  resembles  a  specimen  of  the  same  material  found  near  Quincy, 
111.,  figured  on  page  232  of  Abbott's  Primitive  Industry. 

I  know  of  no  ore  of  this  character  having  been  found  in  this  part  of 
the  country,  and  it  i^  my  opinion  that  the  greater  portion  of  the  cJutrm 
atones  found  on  or  near  the  coast  were  manufactured  by  tribes  living  in 
the  interior,  and  were  articles  of  barter  obtained  from  tribes  who  excelled 
in  making  the  finest  and  most  potent  charms. 
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Fig.  8  represents  an  implement  found  in^  Napa  County,  Gal.,  and  is 
made  of  auriferous  slate  containing  a  streak  of  free  gold ;  it  had  prob- 
ably been  brought  from  the  Sierra  Nevada  Mountains,  and  I  had  noticed 
that  the  greater  portion  of  the  charm-stones  found  appear  to  be  made 
of  rocks  not  found  in  the  localities  where  the  implements  were  n:sed ; 
and  the  fact  that  many  of  them  are  of  fine  workmanship  and  rare  ma- 
terial would  go  to  show  that  they  were  not  used  for  ordinary  purposes. 

During  the  past  twenty  years  the  writer  has  at  various  times  endeav- 
ored to  ascertain  from  the  aborigines  the  uses  to  which  the  so-called 
plummets  or  sinkers  were  originally  put. 

Most  of  the  investigations  in  this  line  have  been  made  in  the  central 
and  northern  portions  of  California,  and  the  conclusions  arrived  at  are 
that  in  those  localities  they  were  not  used  as  sinkers  or  plummets. 

Mr.  Henshaw  says :  ''On  calling  the  attention  of  an  Indian  to  the  ring 
pecked  near  the  extremity  of  one  of  the  medicine  stones,  he  said  he  did 
not  know  its  purpose,  but  that  the  stones  so  encircled  were  considered 
to  be  more  potent  than  the  others.  In  reply  to  my  question,  '  Why  such 
a  stone  could  not  be  used  as  a  sinker  to  a  fishing-line  f '  a  Santa  Barbara 
Indian  replied  that  he  never  saw  one  used  in  this  way,  and  added,  of 
his  own  accord,  'Why  should  we  make  stones  like  that,  when  the  beach 
supplies  sinkers  in  abundance!  Our  sinkers  were  beach  stones,  and 
when  we  lost  one  we  picked  up  another.'  ^ 

In  Ilios,  City  and  Country  of  the  Trojans,  by  Dr.  Henry  Schlieraann 
in  1880,  which  I  have  just  been  reading,  page  436,  is  figured  a  "per- 
forated object  of  green  cjabbro  rock,  probably  a  weight,  which  closely 
resembles  some  of  our  perforated  charm-stones,"  and  on  page  437  sev- 
eral "sling-bullets  of  hematite  or  loadstone,"  which  the  author  remarks, 
"  are  all  well  polished,  and,  with  the  rude  implements  which  the  Trojans 
bad  at  their  disposal,  it  must  have  been  tremendous  work  to  cut  and 
smooth  hard  stone  into  the  cylindroid  shape  of  the  pellets  before  us." 

In  fact,  labor  must  have  had  very  little  or' no  value  at  that  time, 
for  otherwise  it  is  impossible  to  imagine  that  whole  months  should 
have  been  wasted  on  the  manufacture  of  one  bullet  which  was  lost  as 
soon  as  it  was  slung.^  It  will  be  seen  that  Dr.  Schliemann  uses  the  same 
argument  in  relation  to  the  uses  of  these  implements  that  the  writer 
used  in  the  first  writing  of  this  article,  several  years  ago,  relative  to  the 
use  of  charm-stones  as  "sling-shots  or  weights  for  fishing  nets  or  lines.'^ 

He  also  refers  to  several  such  bullets  in  the  British  Museum  from 
Assyria  and  Camirus,  made  of  hematite,  loadstone,  and  granite. 

Having  given  the  various  theoriei^  which  have  been  advanced  by  dif- 
ferent writers  on  this  subject,  we  will  proceed  to  take  up  and  consider 
the  six  different  uses  which  might  have  been  made  of  these  implements. 

(1)  As  sling-shots. — It  is  not  probable  that  the  Indians  would  have 
spent  so  much  time  and  labor  in  the  manufacture  of  these  implements 
for  such  purposes  when  the  beds  and  streams  and  other  places  would 
famish  abundance  of  water- worn  pebbles. 
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The  ludians  of  Lake  County,  Cal.,  now  manufacture  balls  of  clay,  sun- 
dried,  which  as  sling-stones  furnish  very  effective  missiles  for  killing 
ducks  and  other  small  game. 

Stones  intended  for  use  as  sling-stones  would  probably  have  been 
made  of  more  uniform  size  and  8hai)e,  whereas  the  so-called  plummets 
are  remarkably  variable  in  these  particulars,  for  in  this  state  the  artists 
seem  to  have  taxed  their  ingenuity  in  m'aking  each  and  every  one  dif- 
ferent in  form  from  all  the  others,  as  scarcely  any  two  are  exactly  alike, 
as  may  be  seen  in  Fig.  13,  which  shows  the  spheroid  shape  of  one  ex- 
treme and  Fig.  6  the  spindle  shape  of  the  other  extreme,  between  which 
all  imaginable  forms  and  variations  occnr. 

Figs.  1  or  6  would  not  be  convenient  or,  in  any  case,  practical  imple- 
ments for  such  purposes. 

(2)  As  sinJcers  for  fishing  tackle, — The  arguments  used  against  the 
probable  use  of  these  implements  as  sling-stones  will  apply  with  the 
same  force  against  their  use  as  sinkers.  Stones  which  would  answer 
the  purpose  equally  well  can  be  picked  up  when  wanted  for  use,  and  it 
is  not  probable  that  they  would  have  burdened  themselves  with  extra 
weight  while  traveling  from  place  to  place. 

(3)  For  playing  some  game, — The  varied  forms  of  these  implements  pre- 
clude the  probability  of  their  having  been  used  for  such  puriwse,  as  all 
games  requires  pieces  of  more  or  less  similarity  of  form  and  size,  while, 
as  before  stated,  it  is  rare  to  find  two  of  the  same  size  or  shape,  and  the 
localities  in  which  they  are  usually  found  are  not  places  where  games 
would  have  been  played. 

(4)  As  sacred  implements  in  the  performance  of  some  religious  ceremony, — 
This  theory  is  the  nearest  approach  to  the  true  use  of  these  implements. 

(5)  As  personal  ornaments, — This  theory  is  unreasonable  and  requires 
no  further  refutation  than  that  their  weight  and  size  would  preclude 
such  uses.  They  were  sometimes  suspended  about  the  person  for  pur- 
poses to  be  shown  hereafter. 

(6)  As  plummets  and  levels. — This  theory  is  still  more  far-fetched  and 
untenable  than  the  last,  so  far  as  California  Indians  are  concerned. 
Tribes  that  build  no  dwellings  other  than  temporary  huts,  and  hastily 
constructed  at  that,  would  certainly  have  no  more  occasion  to  use  plum- 
mets and  levels  than  a  wild  Hottentot  These  so-called  plummets  are 
nearly  always  found  in  low,  marshy  places  near  creeks,  along  the  sea 
shore,  and  among  the  wild,  rocky  recesses  of  the  mountains. 

These  localities  would  hardly  be  selected  as  places  to  erect  permanent 
buildings,  even  if  they  had  ever  had  the  knowledge  of  such.  Again, 
these  so-called  plummets  would  not  have  been  used  for  the  purpose 
some  have  claimed,  that  is,  suspended  by  a  string  and  used  to  determine 
perpendicular  lines.  They  are  not  the  form  most  convenient  for  this 
purpose,  and  if  suspended  by  a  string  would  not  hang  perpendicularly. 

Implements  like  Figs.  1,  8,  and  10  might  have  been  used  for  such  a 
purpose,  providing  the  lower  ends  had  been  pointed,  which  they  are 
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DOt.  One  nke  Fig.  9  would  have  answered  the  purpose  bad  it  been 
perforated  at  the  top. 

In  reference  to  Prof.  F.  W.  Putnam's  note  to  Mr.  Henderson's  article, 
I  am  sorry  to  differ  with  so  learned  an  antiquarian  writer  as  my  es- 
teemed friend,  but  certainly  none  of  his  theories  will  fit  our  California 
Indian  habits  and  customs. 

He  accepts  some  theories  which  we  have  already  discussed,  with  the 
additional  one  that  they  were  used  as  spinning  weights.  This  we  can 
easily  dispose  of,  as  the  Indians  of  this  locality  used  no  textile  fabrics 
that  required  spinning  or  weaving,  their  toilet  being  less  elabomte  than 
that  of  the  Georgia  militia  colonel,  which  consisted  of  epaulets  and  a 
paper  collar. 

When  not  nude,  the  Indians  used  skins  of  wild  animals  for  clothing^, 
or  tules  tied  in  rows  on  strings  of  sinew  or  bark,  worn  as  aprons  or 
skirts. 

As  to  these  implements  being  used  as  pestles,  there  are  very  few  of 
the  so-called  plummets  that  could  have  been  used  for  such  a  purpose. 
It  is  generally  an  easy  matter  to  distinguish  between  the  two,  and  ref- 
erence to  Figs,  5,  6,  7,  etc.,  will  show  that  they  could  not  be  mistaken 
for  pestles,  as  the  lower  end  is  generally  pointed. 

Fig.  1  is  perhaps  the  oldest  known  specimen  of  this  class  of  imple- 
ments. It  was  found  with  several  other  curious  and  unique  implements 
under  Table  Mountain,  in  this  State,  and  under  some  200  feet  of  basalt. 
It  was  made  of  a  translucent  carbonate  of  lime  finely  finished. 

In  a  catalogue  of  A  Collection  of  Minerals  of  A.  Dohrmann,  pub- 
lished by  S.  H.  &  H.  Chapman,  of  Philadelphia,  1880,  we  find  No. 
1134,  slung  shot  or  sinker,  described  as  an  oval  stone,  with  deep  groove 
around  the  edge ;  limestone,  found  30  feet  below  the  surface  in  a  gravel 
bed, Camptonville,  Yuba  County,  Cal.  No.  1135,  plumb-bob;  shape  same 
as  those  used  by  masons,  pierced  and  grooved  at  end;  serpentine;  per- 
fect and  very  rare;  found  in  Alameda  County,  40  feet  below  the  surface. 

Having  endeavored  to  show  what  these  implements  were  no^  used  for, 
we  will  try  to  show  what  their  real  use  was. 

The  majority  of  surviving  Indians  do  not  seem  to  know  anything 
about  this.  One  reason  for  this  is  that  they  had  superstitious  notions 
that  these  stones  were  dangerous  and  the  sight  of  them  would  cause 
death.  Another  weighty  reason  was,  that  the  missionaries  used  their 
utmost  endeavors  to  eradicate  the  use  and  knowledge  of  all  their  tra- 
ditions and  religious  ceremonies. 

Several  years  ago  the  writer  had  an  opportunity  to  interview  a  very 
old  Indian  chief  of  the  Napa  tribe,  and  one  of  the  two  sole  survivors,  mak- 
ing most  of  the  opportunity  by  laying  in  a  supply  of  eatables,  tobacco, 
and  sweet  cider.  He  stated  to  me  that  the  plummet-shaped  implements 
were  used  as  charm  stones;  that  they  were  used  by  being  suspended  by 
a  cord  from  the  end  of  a  pole,  one  end  of  which  was  stuck  into  the  bank 
pf  ^  preek-in  such  a  manner  as  to  leave  the  stone  suspended  over  the 


Digitized  by 


K^oogle 


304         PAPERS  RELATING  TO  ANTHROPOLOGY. 

water  wbere  the  Indians  intended  to  fish.  At  other  places  they  were 
suspended  at  i>oints  in  the  mountains  favorable  for  hunting. 

This  will  account  for  the  asphaltuni  and  string  on  the  implements, 
which,  Professor  Putnam  says,  "show  the  method  by  which  they  were 
fastened  to  fishing  nets  or  lines." 

The  Napa  Indians  also  stated  that  they  were  sometimes  laid  upon 
ledges  of  rocks  on  high  peaks,  with  the  belief  that,  owing  to  their  pecul- 
iar form  and  some  occult  power  which  they  possessed,  they  traveled  in 
the  night  through  the  water  to  drive  the  fish  up  the  creeks  to  favorite 
fishing  places,  or  through  the  air  to  drive  the  land  game  up  towards 
certain  peaks  and  favorite  hunting  grounds. 

The  peculiar  pear-shaped  form  was  given  them  to  enable  them  to 
cleave  through  the  air  and  water.  He  also  stated  they  were  used  in 
time  of  war,  as  they  were  supposed  to  travel  about  at  night  for  the  pur- 
pose of  worrying  the  enemies  of  their  tribe. 

In  a  recent  interview  with  one  Bafael  Solaris,  the  last  male  represent- 
ative of  the  Tsa-mala  tribe,  who  occupied  a  village  called  Tsoktono 
Ha-moo,  near  the  Santa  Ynez  Mission,  Santa  Barbara  County,  I  ob- 
tained direct  information  which  substantiates  my  views  as  to  the  uses  of 
these  implements.  Rafael  at  first  disclaimed  any  knowledge  of  the  use 
of  the  so-called  plummets;  but  when  shown  a  perforated  one  he  recog- 
nized it  and  said  it  was  worn  suspended  from  the  neck  for  defense,  and 
to  make  the  wearer  impervious  to  arrows,  and  that  in  time  of  war  any 
one  biting  this  implement  was  rendered  invisible  to  his  enemies,  and 
enabled  to  travel  with  safety. 

The  medicine  men,  after  fasting  one  month  and  abstaining  from  the 
use  of  fatty  substances,  after  drinking  several  cups  of  the  decoction  of  a 
herb  which  they  called  Tol-wAch-ie,  were  in  proper  condition  to  make 
use  of  the  charm  stones.  This  herb  is  common  in  our  mountains,  and 
has  a  profusion  of  white  flowers  and  spiny  seed-pods.  The  whole 
plant — root,  leaf,  and  flower — is  poisonous,  producing  an  abnormal  condi- 
tion in  the  person  using  it. 

In  a  still  more  recent  interview  with  the  host  of  the  Tchd-mah  In- 
dians I  obtained  the  words  and  translation  of  a  song  which  refers  to 
this  subject. 

The  meter  and  music  are  Schu-may  (or  Ohuma) ;  the  words  are  in  the 
Mish-khon-a-k^,  or  language  of  the  Ventura  Indians.  It  is  called  Su^ 
tO'tcencush. 

SOXG. 

K4-yu-wa-wilMe 

I  am  going  to  tell 

Lele  nimu-stu  me  sip-posh 

Uneasy  my.heart 

Su-mus-il.    Ka-teush-weq 

Charm  stone  I  have  not 

L4-lio-li-o  1  wen-new 
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In  relation  to  Figs.  32  and  33,  Juan  de  Jesus,  a  Ventura  Indian,  stated 
that  the  implements  which  these  figures  represent  were  idols.  Feathers 
wore  tied  on  each  end,  the  idol  placed  in  a  basket  or  similar  recepta- 
cle in  the  house  of  the  medicine  man,  when  the  people  who  were  desir- 
ous of  obtaining  favors  from  the  spirit  or  power  attributed  to  the  idol 
threw  in  seeds  and  other  offerings  to  the  receptacle  until  the  idol  was 
covered  up.  It  is  needless  to  say  the  offerings  were  appropriated  by 
the  medicine  man. 

Jnsto,  a  Santa  Barbara  Indian,  stated  that  the  charm  stones  were 
sometimes  arranged  or  scattered  in  various  places ;  those  without  per- 
forations were  covered  up,  while  the  perforated  stones  were  placed  on 
the  surface  of  the  ground,  and  during  the  dance,  upon  the  approach  of 
the  individuals  who  had  been  made  holy  by  the  ceremonies  before 
mentioned,  the  perforated  charm  stones  would  elevate  themselves  on 
one  end,  to  be  grasped  by  the  fortunate  individuals,  who  thereby  obtained 
their  desire  in  relation  to  having  a  good  Jear.  These  stones  were  sus- 
pended upon  the  person  of  the  medicine  man  only  during  the  sacred 
dances,  except  in  the  case  of  a  warrior,  who  would  hang  them  upon  his 
person  to  render  him  arrow-proof.  In  this  connection  I  learned  that 
the  peculiar  stone  implement  figured  in  Vol.  vn,  Wheeler's  Report,  on 
page  215,  the  uses  of  which  liave  been  heretofore  unknown,  was  used 
in  the  following  manner: 

Twenty  of  them  were  arranged  in  a  square,  five  on  each  side;  in  the 
center  was  a  bowl  of  water,  beside  which  stood  the  medicine-man,  with 
a  long  stone  pipe  shaped  like  a  cigar,  in  which  an  a  herb,  called  pispivate 
by  the  Mexicans,  resembling  southern  wood,  was  smoked.  The  smoke 
was  first  directed  toward  the  bowl  of  water,  then  toward  the  stones. 
The  ])eople  came  and  moistened  their  faces  with  the  water  in  the  bowl, 
which  had  been  made  holy  by  the  previous  ceremonies.  This  ceremony 
brought  rain,  caused  death  to  enemies,  and  various  other  things. 

In  conclusion,  the  evidence  which  I  have  obtained  directly  from  the 
aborigines,  the  localities  in  which  the  implements  have  been  found,  the 
materials  of  which  they  are  composed,  the  care  and  labor  necessary  in 
their  manufacture,  the  evident  superstitious  ideas  connected  with  them, 
and  the  ignorance  of  their  uses  (pretended  or  real),  favor  the  conclusion 
that  these  implements  were  objects  highly  prized  and  religiously  vener- 
ated. Had  they  been  intended  to  be  used  for  any  ordinary  purpose  or 
purposes  as  assigned  to  them,  the  Indians  would  not  have  been  in  ig- 
norance of  it,  nor  would  they  hav^e  hesitated  to  give  information  con- 
cerning them. 

H.  Mis.  170 ^20 
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STaDIES  ON  THE  ARCHEOLOGY  OP   MICHOACAN   (MEX- 

ICO). 

By  Dr.  Nicholas  Leon. 
THE  "  LIENZO  ^  (DRAWING  ON  LINEN)  OF  TUOUTACATO. 

In  the  district  of  Uruapan  (Michoacan)  and  distant  one  league  south  of 
this  city,  is  sitnated  the  ancient  Tarascan  Indian  villajje  called  Tucnta- 
cato  (Xucutacato).  In  this  village  our  industrious  friend  and  companion, 
Dr.  Don  Crescencio  Garcia  de  Cotija,  found  some  years  ago  the  precious 
oiiginal  of  the  painting  which  forms  the  subject  of  these  lines.  This 
gentleman  succeeded  with  great  difficulty  in  obtaining  it  from  the  na- 
tives, and  exhibited  it  at  th^  first  exposition  of  Michoacan,  held  in  the 
year  1877.  From  that  time  it  strongly  attracted  our  attention,  and  we 
endeavor  to  make  a  study  of  it.  The  colors  in  which  it  is  drawn  are 
undoubtedly  of  vegetable  origin,  for  they  have  not  lost  their  intensity 
in  the  least;  on  seeing  them  one  would  say  that  they  were  recent  and 
not  from  remote  times.  The  fiber  of  the  cloth  is  brilliant  and  very 
smooth,  much  resembling  that  of  cotton  (O^ssypium  herbaceum)^  and 
identical  with  that  of  Eriodendron  anfractuosum.  As  it  is  not  possible 
to  subject  the  latter  to  permanent  spinning,  we  must  suppose  either 
that  it  is  not  of  this  material,  or  that  the  "Taraiscos"  understood  some 
peculiar  method,  now  lost,  of  preparing  it  so  as  to  use  it  to  advantage. 
Two  colors  appear  in  the  drawing,  black  and  red.  The  latter  is  used 
only  for  the  line  which  indicates  on  the  pictures  the  road  followed,  and 
for  the  species  of  shirt  or  jacket  worn  by  the  individuals  who  appear  to 
be  chiefs  or  priests.  The  original  measrfres  2  meters  63  centimeters  in 
length  by  2  meters  3  centimeters  in  breadth.  The  annesed  photograph 
is  an  exact  copy  of  it. 

Let  us  see  now  its  explanation.  In  the  very  rare  "  Chronicle  of  the 
Order  of  our  Angelic  Father  St.  Francis,  Province  of  San  Pedro  and 
San  Pablo  de  Mechoacan,  in  New  Spain,  by  the  professor  of  theology, 
Fray  Alonso  de  la  Rea,  etc.,  1039,  in  Mexico  by  the  widow  of  Ber- 
nardo Calderon,  1643, 1  Vol.,''  in  Book  i,  Chapter  V  (On  the  people  who 
inhabited  this  province,  whence  they  came,  and  the  cause  of  their  com- 
ing)? we  read  the  following :  "And  according  to  the  paintings  and  tradi- 
tions preserved  in  the  archives  of  the  tirfies,  these  Indians,  in  order  to 
come  to  these  regions,  passed  a  small  arm  of  the  sea,  viz :  the  Strait  of 
Anian,  which  bounds  this  land  on  the  north.  Although  this  is  not  cer- 
tainly known,  we  must  accept  it  as  true,  for  all  the  region  inhabited  by 
the  divisions  which  remain  in  their  first  condition  iu  an  island.    I  per- 
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suade  myself  of  its  trutb,  because  in  depicting  tbeir  first  migrations  on 
an  ancient  linen  preserved  in  the  village  of  Cucutacato,  a  league  dis- 
tant from  Uruapan,  the  ^Tarascos'  represented  these  nine  nations  as 
setting  out  from  the  seven  caves  of  the  west,  and  as  passing  the  narrow 
arm  of  the  sea  or  large  river,  which  passes  from  north  to  south,  on 
wooden  rafts  or  hurdles  made  of  large  canes  fastened  together.  We 
see  from  this  that  these  Tarascos  are  of  those  nine  families  who  came 
with  the  Mexicans  conducted  by  that  fabulous  bird ;  and  although  it 
may  be  a  fable,  it  is  certain  that  they  came  moved  by  some  hidden  im- 
pulse which  urged  them  on.  They  marched  in  a  troop  from  this  place 
Aztlan  (for  thus  it  was  called)  to  another  place  where  there  was  a  very 
large  tree.  -The  devil,  as  oracle  of  this  people,  made  them  stop  in  the 
shade  of  this  tree,  in  the  trunk  of  which  they  erected  an  alter  to  the  idol 
linitzilolvehtli,  whence  the  idolatry  of  these  people  took  its  origin. 
They  sat  down  to  eat  with  the  mistrust  excited  by  a  novelty  experienced 
for  the  first  time,  and  when  they  were  more  at  ease  the  tree  bt*gan  creak- 
ing  and  split  in  the  middle.  The  heads  of  families  and  chiefs  of  bands 
took  this  event  as  a  bad  omen,  and,  leaving  off  e^ting^  they  consulted 
their  god.  He  then  called  the  Mexicans  aside  and  said  to  them  :  '  Dis- 
miss those  eight  families  and  tell  them  to  go,  to  follow  whatever  road 
and  to  stop  wherever  they  please;  you  remain.'  This  was  done,  some 
remaining,  the  others  setting  out  and  following  the  road  towards  the 
east.  Some  peopled  one  place,  the  others  another.''  There  is  no  doubt 
that  this  is  the  linen  or  painting  to  which  the  chronicler  refers,  but  it 
may  be  easily  inferred  that  he  knew  it  only  by  rejiort,  for  he  changes 
some  things  and  omits  others.  He  does  not  say,  for  exami>le,  that  the 
hurdles  or  rafts  have  the  form  of  turtles  (Testudo),  and  he  does  not  ex- 
plain the  rest.    Let  us  now  try  to  do  it. 

Let  us  take  as  a  starting  point  the  upper  right-hand  corner  of  the 
photograph,  and  for  the  sake  of  more  clearness  let  us  number  the  pict- 
ures progressively. 

No.  1.  Here  is  seen  the  cave  from  which  go  forth  the  chiefeof  the  nine 
tribes.  One  of  them  wears  the  red  jacket  and  carries  in  his  right  hand 
a  circle  or  disk  with  a  handle,  and  appears  to  be  conferring  with  another, 
dressed  in  like  manner,  who  carries  a  large  walking-stick,  apparently 
with  the  "fabulous  biril"  spoken  of  by  La  Rea  resting  on  its  upper  ex- 
tremity. Between  the  two  is  seen  a  censer,  identical  in  form  with  one 
in  our  possession  taken  from  a  "  yacata"  in  Zamora.  At  the  feet  of  both 
persons  are  playing  some  cornet  or  clarion  players,  over  one  of  whom  is 
a  kind  of  flourish,  the  signification  of  which  we  do  not  know.  The  re- 
maining chiefs  are  in  a  reverential  attitude ;  the  others  are  already  em- 
barked on  their  turtle-shape«l  rafts,  indicating  perhaps  that  the  navi- 
gation or  march  has  begun.  Others  look  as  if  they  wished  to  throw 
themselves  in  to  swim.  We  do  not  know  what  is  meant  by  the  two 
stooping  figures  and  the  eight  heads,  nor  by  the  one  riding  an  animal 
resembling  a  dog.    The  vessel  phiced  above  him  reminds  us  of  nothing. 
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In  those  persons  with  the  trumpets  we  think  we  recognize  the  priests, 
who,  according  to  the  "  Narration  of  Mechoacan,''  page  2  J,  *<play  trum- 
pets and  comets ;"  and  tpm  numerous  graves  we  have  dug  up  in  the 
neighborhood  of  our  native  village  Quiroga  (Cucupa),  near  T«intzuntzan, 
and  various  other  reasons,  we  are  certain  that  the  on©  with  the  disk  is 
the  chief  priest.  Further  on  we  see  the  priest  seated,  with  the  disk  in 
his  right  hand  crossed  by  various  lines  like  diameters.  The  trumpeters, 
the  man  witk  the  staff,  the  bird,  the  dog,  and  the  eigkt  heads  are  all 
present,  and  we  see  besides  a  species  of  herbaceous  plant  which  might 
be  the  flame  of  a  bon  fire  or  a  column  of  air.  Here  only  is  the  chief 
priest  represented  with  a  red  jacket.  This  part  of  the  square  has  an 
undulating  line,  which  crosses  its  whole  extent  and  denotes  the  road 
followed.  The  inscription,  which,  as  well  as  the  others,  was  evidently 
added  to  the  linen  at  the  time  of  the  conquest,  appears  to  be  in  the  Tar- 
ascan  idiom.  Aided  by  intelligent  Indians,  we  have  read,  as  we  believe, 
the  following:  cualcniuihtlahp(U€0^  place  where  o«e  sets  out;  cwafc, 
place ;  niuihty  where  j  lahpazcoy  one  sets  out. 

No.  2.  The  chief  priest  resting,  chatting  apparently  with  another  who 
is  on  foot ;  his  disk  without  diametrical  lines ;  the  staff  thrust  iato  the 
ground  before  him ;  the  bird,  censer,  water  vessel,  the  two  trumpeters 
playing,  and^  only  seven  heads ;  two  groups  of  individuals  separated 
by  a  little  eminence,  pyramid,  or  "yaoata,"  apparently  in  conference. 
Near  the  water  vessel  we  meet  with  an  object  resembling  a  porringer. 
The  *'yacata"  is  perhaps  a  sepulcher  or  temple,  or  the  two  combined,  as 
we  are  led  to  believe  by  the  things  found  in  those  still  existing.  The 
inscription  reads  nMimualco^  which  is  n«t  Tarascan,  but  appears  rather 
to  be  Mexican.  We  do  not  understand  it.  The  line  indicating  the  road 
passes  over  the  picture.  The  figure  resembling  a  flourish  which  we  see 
in  No.  1  is  wanting. 

No.  3.  The  chief  priest  in  the  same  attitude,  but  not  addressing  any- 
body ;  in  front  of  him  the  censer ;  further  ©n  the  figure  like  a  flourish,  with 
the  bird  to  all  appearance  perched  oji  it ;  at  his  feet  the  water  vessel 
and  the  porringer;  at  his  sides  the  two  trumpeters  and  the  seven  heads. 
A  short  distance  from  the  individual  is  an  elevated  beam  driven  in  the 
ground,  and  on  top  of  it  is  seen  a  puppet.  Further  on  is  seen  the  pyr- 
amid or  "  yacata,"  and  an  individual  in  the  attitude  of  harangning  a 
group  of  six  persons  seated  on  the  ground  in  an  attitude  which  indi- 
cates both  weariness  and  grief.  The  line  isdicating  the  road  is  not 
wanting.  The  inscription  reads  teyeuahcan,  and  is  to  all  appearance 
of  Mexican  origin. 

No.  4.  The  chief  in  the  attitude  of  No.  3 ;  the  censer  nearer  to  him, 
and  then  the  staff;  the  disk  with  diametrical  lines;  four  heads;  the 
bird;  the  vessel;  and  the  porringer.  The  trumpeters  are  wanting. 
The  flourish  at  the  feet  of  the  chief  priest ;  the  pyramid,  and  eight  in- 
dividuals in  the  same  posture  as  in  No.  2.    No  inscription. 

No.  5.  The  priest,  on  foot,  alwa^^s  with  the  disk  in  his  right  hand,  ap 
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pears  to  be  addressing  those  about  him  ^  the  ceuser  is  within  reach  of 
his  hand;  the  staff  is  not  to  be  seen;  at  his  feet  are  the  water  jug, 
porringer,  and  flourish;  at  his  sides  the  two  trumpeters;  there  are  only 
two  heads;  four  individuals  are  advancing  toward  the  pyramid,  and 
the  bird  is  seen  perched  on  a  nopal  (cactus)  a  short  distance  away;  it 
has  no  inscription. 

No.  6.  The  attitude  of  the  priest,  the  incensory,  vessels,  porringers, 
flourishes,  and  trumpeters  are  as  in  the  preceding;  the  staft*  is  driven 
in  the  ground,  the  bird  resting  likewise  on  the  ground ;  there  are  four 
individuals  in  a  squatting  posture  and  four  on  foot;  the  pyramid  is  pres- 
ent and  five  heads  are  seen ;  the  inscription  reads  xiquipilcOy  a  word  of 
Mexicaif  origin. 

No.  7.  Priest,  trumpeters,  incensory,  staff,  flourish,  vessels,  and  bird 
as  in  preceding;  near  the  pyramid  are  four  individuals  standing  and 
one  seated ;  there  are  only  two  heads ;  we  have  also  a  new  personage, 
with  a  disk  in  the  right  hand,  and  clothed  exactly  like  the  first  priest, 
but  smaller  of  stature  and  apparently  younger,  standing  behind  the 
first.  Perhaps  it  is  the  son  of  some  one  of  the  heads  of  families  or  of 
the  priest,  who  is  initiating  him  in  his  ministry,  seeking,  perhaps,  a 
successor.    The  inscription,  which  is  a  Mexican  word,  reads,  ayuizinco. 

No.  8.  The  old  priest  seated  and  the  new  one  standing  in  his  presence. 
The  trumpeters,  incensory,  vessels,  and  bird  as  before.  Seven  figures 
are  scattered  about  in  the  picture  and  the  pyramid  in  the  background. 
The  staff  and  flourish  are  wanting.  The  latter  is  not  again  seen  in  any 
of  the  remaining  pictures.  We  notice,  also,  two  foo^ prints  which  look 
as  if  they  were  made  by  a  person  wearing  the  now  popular  huaracJie. 
The  inscription,  the  first  genuine  Tarascan  we  have  met  with,  reads 
tzacapoy  and  signifies  "  stony  i)lace,"  from  tzacapu,  stone  in  general, 
and  o,  which  indicates  "  place  of  This  village  exists  now.  We  forgot 
to  observe  that  the  priest  holds  in  his  left  hand,  supported  on  his  knees 
and  shoulder,  the  staff,  which  is  perhaps  a  mark  of  temporal  power  as 
the  disk  is  of  spiritual.  It  appears  that  in  this  place  he  assumed  alone 
the  authority  which  before  he  divided  with  the  chiefs  of  the  tribes  or 
families.    The  heads,  separated  from  their  bodies,  are  wanting. 

No.  9.  The  chief  is  seated,  with  the  staff  in  his  presence  but  not  the 
disk.  We  see  the  bird,  the  incensory,  two  porringers,  and  the  prints 
of  two  feet.  Three  persons  are  advancing  towards  the  pyramids.  Every- 
thing else  which  appeared  in  the  other  pictures  is  wanting.  The  in- 
scription, in  Tarascan,  reads  phatsingo.  We  do  not  know  what  it  sig- 
nifies. 

No.  10.  We  see  here  only  the  priest  seated  with  the  disk  in  his 
right  hand,  the  staff  in  his  left.  In  his  presence  is  the  incensory  and 
three  heads.  We  see,  also,  one  of  the  trumpeters,  apparently  on  foot, 
and  an  object  like  a  torch,  of  which  we  know  not  the  signification.  The 
inscription  reads  cupaquaroj  place  of  meeting;  from  cupani  or  cum- 
tanij  to  meet ;  aro^  place  of. 
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No.  11.  Here  appears  to  be  the  place  where,  according  to  the  cbroni- 
cler^  they  rested  at  the  foot  of  a  tree,  which  appears  in  the  center,  with  a 
"  fabulous  bird"  at  its  foot.  Towards  the  bottom  the  priest  is  seated, 
with  the  censer  in  front  of  him  and  a  trumpeter  at  his  feet.  On  the 
same  side,  bat  higher  up,  is  seen  the  same  figure  of  a  priest  in  an  iden- 
tical position.  At  his  feet  two  individuals  are  seated  as  if  in  conference. 
A  trumpeter  standing  at  his  side  is  playing  his  instrument,  while  two 
persons  in  front  of  him  are  reverently  talking  to  him.  One  head  also 
is  seen  near  him.  In  the  middle  two  figures,  with  blow-pipes,  are  stir- 
ring up  the  fire  of  a  brazier,  and  at  their  sides  are  six  objects  probably 
representing  molds,  into  which  they  pour  the  melted  metal,  which  is 
undoubtedly  copper.  In  the  form  of  these  moulds  we  recognize  various 
cutting  instraments  used  by  the  present  Indians ;  and  in  our  archsBO- 
logical  collection  we  have  two  of  them,  taken  from  a  tomb,  both  of  cop- 
per. Again  we  see  the  priest,  who  appears  to  be  directing  this  opera- 
tion, and  behind  him  three  persons  who  appear  to  be  making  the  molds. 
Various  figures  of  men  are  seen  in  the  background,  some  standing,  some 
sitting;  two  of  them  hold  in  their  hands  the  cutting  instruments  already 
determined.  The  semicircular  one  is  the  one  called  coa  (Mexican  CoatL) 
and  the  other  is  called  by  the  Tarascos  thiamu.*  The  color  of  these 
objects  is  red.  The  pyramid  is  present,  and  we  see  also  a  foot-print 
and  a  porringer.  The  line  indicating  the  road,  which  has  reached  this 
point  undivided,  here  divides  into  two  ;  the  most  focal  soon  terminates, 
the  other  extends  farther.  For  the  first  time  we  see  two  houses,  of  con- 
struction similar  to  the  present  ones,  and  from  which  issue  the  lines  men- 
tioned. These  ccmstructions  appear  to  us  to  be  by  the  same  person  who 
wrote  the  inscriptions,  and  were  intended  to  show  that  in  this  place  the 
Tarascos  first  fixed  their  residence.  We  are  confirmed  in  this  opinion 
by  the  two  figures  seen  on  the  roof  of  the  smaller ;  for,  taking  away  the 
house,  they  appear  to  be  occupied  in  extracting  some  heavy  object  from 
the  ground.  On  the  house,  they  indicate  nothing  to  us.  The  inscrip- 
tion reads:  Vnacico.  nicanymuhtenencucinhqui  Ian.  ynix  ||  quich  nauat- 
lacatl  tnucemtemacomican.  In  this  inscription  we  have  Tarascan  and 
Mexican  words,  and  others  unknown  to  us.  This  is  what  we  make  of 
it :  Vnacico,  a  or  the  palm ;  nt,  goes  or  walks ;  ca,  there;  nymuhime,  the 
others ;  tidxinhqui  (properly  written  it  should  be  naxaqui),  sit  down,  or 
rest,  or  remain  here;  Ian.  ynix  (properly  cawi^uea?),  they  set  out  or 
march ;  quich^  we  do  not  know  the  meaning  or  whether  it  is  Tarascan  or 
Mexican ;  naitaitoca^i,  a  Mexican  word  of  which  we  know  not  the  mean- 
ing; mttcemtCy  we  know  neither  the  origin  nor  signification :  macomicany 
jointly,  at  the  same  time. 

^o.  12.  The  central  line  takes  us  to  this  picture.    Here  we  see  a  house, 

'  This  instrument  serves  them  as  an  ax,  chisel,  adz.  paring  chisel,  and  hammer. 
When  used  as  an  ax,  it  is  placed  in  a  special  handle ;  also  when  nsed  as  an  adz. 
The  word  tkiamu  is  equivalent  to  our  metal.  Here  the  name  "  iron"  is  vulgarly  given 
to  every  metallic  instrument;  for  example,  a  carpenter,  in  complaining  of  the  want 
of  tools  useful  in  his  profession  will  say,  "  I  do  not  work  for  want  of '  irons.' '' 

Digitized  by  VjUUV  IC 


312  ARCHEOLOGY   OF   MICHOACHAN. 

a  head,  the  chief  priest  seated,  and  iu  his  prcsiBDce  the  small  priest  (seen 
in  Nos.  7  and  8),  holding  in  his  hand  the  disk,  which  is  wanting  to  the 
chief  priest.  Near  the  small  priest  is  seen  standing  a  single  figure.  The 
inscription  reads  mata{juaran^  place  where  they  danced  a  second  time, 
from  matero,  for  the  second  time;  varhaniy  to  dance;  and  an,  place  in 
which  or  place  of. 

No.  1^.  The  two  priests  are  seen  iu  the  same  position  as  in  the  pre- 
ceding. The  one  sitting  down  has  a  head  at  his  feet,  and  the  one  stand- 
ing has  an  individual  at  his  left  In  the  background  of  the  square  is 
seen  a  small  house.    No  inscription. 

No.  14.  In  the  background  of  this  square  we  see  some  edifices  of  a 
more  complicated  construction  than  the  preceding,  since  we  observe  a 
tower  on  one  of  them.  We  may  therefore  affirm  that  this  group  was 
added  to  the  picture  after  the  time  of  Columbus.  There  are  two  figures 
on  foot,  one  seated,  and  one  head.  The  line  indicating  the  road  turns 
to  the  right,  forming  a  right  angle.  The  inscription  reads  uruuapan. 
Various  etymologies  have  been  proposed  to  explain  this  name.  Lejarza 
says  it  is  derived  from  Urania  an  d  signifies  gourd  tree  (Xicara).  Kuiz 
says  it  is  from  urupaniy  a  verb  which  expresses  the  germinating  of  shoots 
of  plants.  In  Gilberti  we  meet  with  this  verb,  vrahpeni^  to  command 
to  do  something,  but  where  does  it  come  from  f  Some  have  told  us  (and 
this  is  the  most  probable  derivation)  that  it  is  from  umu^  cherimolia 
( Anona  Hum  boldti !),  poj  imperative  of  the  verb|>ant,  to  carry,  and  an^ 
a  particle,  signifying  place  from  or  in  which ;  and  thus  it  is  vruuapanj 
place  from  which  they  brought  cherimolias. 

No.  15.  In  this  large  square  we  have  three  villages,  Tezcatlan,  Mi- 
choacan,  and  Patzcuaro.  The  first  shows  five  individuals  who. look  as 
if  ihey  were  about  to  throw  themselves  into  the  water,  the  presence  of 
which  is  indicated  by  the  interruption  of  the  line  indicating  the  road 
and  by  the  presence  of  a  canoe  occupied  by  five  figures — perhaps  the 
same  five.  At  the  opposite  end  of  the  lake,  which  we  suppose  is  Lake 
Patzcuaro,  the  road  continues  and  ends  at  a  house,  at  the  side  of  which 
is  seen  a  "  yacata."  On  the  shore  of  the  lake  stands  an  individual  with 
a  porringer  in  his  right  hand  and  in  an  attitude  which  shows  that  he  is 
speaking  to  those  coming  in  the  canoe.  Further  on  is  seen  an  individual 
advancing  towards  the  house.  On  the  border  of  the  lake  is  seen  a 
stranded  canoe  with  only  its  oar.  Our  attention  is  attracted  by  a  group 
of  eleven  individuals  and  three  heads  on  the  shores  of  the  same  lak^ 
and  occupying  the  middle  of  the  picture.  Two  of  them,  undoubtedly 
chiefs,  are  seated  on  little  stools  like  those  of  the  individuals  in  the  pre- 
ceding squares  whom  we  called  chief  and  priest.  The  dress  of  one  of 
them,  apparently  the  princij^al,  is  very  similar  to  that  of  the  present 
mountebanks.  He  wears  a  hat  similar  in  form  to  those  worn  by  the 
Chinese  mandarins,  as  we  see  them  drawn  on  fans  and  porcelains.  His 
left  hand  grasps  a  staff.  Face  to  face  with  this  one  is  the  other  priest, 
with  the  dress  in  which  we  have  seen  him  in  the  former  pictures.    At 
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tbe  sides  of  both  are  seen  large  cups  or  receivers,  which  three  of  the 
iignres,  in  reverential  attitude,  are  presenting  to  them.  Near  these  are 
live  copper  instruments  similar  in  shape  to  those  which  we  see  them 
casting  in  picture  No.  11.  Of  the  other  figures,  some  are  standing, 
others  sitting  on  the  ground.  There  is  no  doubt  that  this  represents  the 
payment  of  some  tribute  to  the  "  Yrecha,"  and  that  the  tributaries,  after 
having  passed  the  lake  in  their  canoes,  are  paying  their  respects  to  the 
chief  and  the  priest.  The  inscription  corresponding  to  this  part  is  mi- 
chuacan^  a  name  which,  like  iezeatlan^  is  of  Mexican  origin  and  signifies 
place  of  fishermen ;  from  michuaj  fisherman,  and  the  possessive  cany 
place  of.  For  many  years  after  the  conquest  the  dty  of  Tzintzuntzan  was 
called  by  this  name,  and  this  fact  shows  that  this  place  is  Tzintzuntzan, 
the  cajntal  of  the  Tarascos. 

In  the  right-hand  angle  are  four  figures  standing  as  if  in  conversa- 
tion, and  near  them  is  an  edifice  which  appears  to  be  a  foreign  temple. 
The  inscription  reads  pazquaro.  Various  etymologies  have  been  pro- 
posed to  explain  this  word.  Some  say  that  it  signifies  place  of  rejoicing; 
others,  place  where  something  is  kept  (Gilberti),  from  patzanij  to  keep. 
Lagunas  says  that  it  signifies  place  where  they  dye  blackish,  from 
phatzanij  to  dye  blackish.  To  us  none  of  this  appears  certain.  In  our 
humble  opinion  the  key  is  to  be  found  in  the  "  Eelacion  de  Mechuacan :" 
*'  How  they  found  the  place  for  their  houses,  and  how  they  fought  with 
the  inhabitants  of  Curingliaro.'' 

'<As  they  found  their  place  of  abode  in  the  district  of  Pazquaro  called 
Tarimichundh'a,  so  also  they  found  the  site  of  their  dwellings  called 
Petezequaqtie.  There  were  some  lofty  rocks,  on  the  summit  of  which 
Ihey  built  their  houses,  etc.  They  said  one  to  another,  'Come  hither, 
here  is  the  place  which  your  gods  say  is  called  Zacapuhamticatin pazquaro j 
etc.  They  admired  the  waters  in  this  place,  and  when  they  saw  them 
all  they  said,  'This  is  without  doubt  pazquaro.  Let  us  go  and  see  the  sites 
we  have  fonnd  for  our  houses.'  And  they  went  to  that  place  where  the 
cathedral  is  to  be  built,  and  found  there  the  said  rocks  called  petazequa^ 
which  means  building  site,"  etc.,  pages  150  and  151. 

No.  10.  Following  the  other  fork  of  the  road  in  picture  No.  11,  we 
come  to  No.  10,  whose  inscription  reads  tamaqna^  and  signifies  orchard, 
according  to  Gilberty.  Lagunas  says :  "  The  lauds  through  which  he 
passed  are  muddy  or  slimy.  He  passed  by  them,  consequently,  as  worth- 
less on  this  account.  This  was  not  regretted  by  those  who  wished  to 
sow  in  them  melons  and  other  such  things.''  We  give  it  the  mean- 
ing fertile  land,  which  is  justified  by  the  large  leaves  we  see  pictured 
and  which  appear  to  be  those  of  "  uinfficeas "  or  some  plants  like 
"  ciperdceas  "  (cyperus  or  sedge  f),  essentially  aquatic  or  flourishing  in 
damp  jilaces.  In  the  background  is  the  pyramid,  and  three  human 
figures  are  seen  advancing  hastily  toward  it. 

No.  17.  The  pyramid  in  the  background,  and  the  same  three  figures 
round  about  it  in  an  attitude  as  if  holding  a  conversation  with  refer- 
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eiice  to  it.  Tho  iuscriptioii  is  xucupan  aud  sigaifies  place  of  hump  or 
humped,  from'  xucupa  or  cutupa^  the  hump,  and  n,  place  of.  This  place 
is  now  called  the  town  of  Luinga  (f ). 

No.  18.  lu  this  square  is  seen  only  a  withered  tree,  an  indication, 
perhaps,  of  sterile  laud,  with  two  individuals  at  its  side  speaking  about 
it.    No  inscription. 

No.  19.  A  house  in  the  background  with  one  person  seated  near  it, 
aud  two  others  standing  in  his  presence  si>eaking  with  him.  The  in- 
scription, which  is  Tarascan,  reads  Vacanan.  We  have  not  been  able 
to  decipher  its  meaning.    The  village  still  exists. 

No.  20.  We  have  here  two  largo  hills  aud  at  th6  side  of  one  of  them 
a  house,  towards  which  two  individuals,  descending  from  the  hill,  are 
advancing  loaded  with  bundles.  Behind  them  is  seen  a  bundle  with  a 
head  under  it,  which  may,  perhaps,  denote  that  its  bearer  perished 
with  fatigue  under  its  weight.  The  priest  on  his  little  stool  appears 
to  be  watching  over  them,  as  well  as  over  another  individual  who  is  ad- 
vancing towards  those  descending  the  hill.  In  the  same  picture,  but 
at  its  lower  part,  is  seen  the  same  priest  in  an  identical  position.  Be- 
hind him  is  a  head.  Before  him  stands  an  individual  with  the  staff 
raised  in  his  two  hands,  as  if  representing  the  authority  of  him  who  is 
seated,  or  looking  at  two  individuals,  who,  each  provided  with  large 
bags,  are  squatting  down,  apparently  waiting  orders.  In  the  corner, 
opposite  to  and  facing  the  priest,  is  seen  another  head.  The  inscrip- 
tion is  lepulan^  and  although  of  Tarascan  origin,  we  have  not  been  able 
to  decipher  it. 

No.  21.  The  topography  of  this  place  is  identical  with  that  of  the  pre- 
ceding. Two  individuals,  one  of  them  with  a  burden  on  his  back,  are 
descending  the  mountain.  At  the  foot  of  these  heights  is  the  house, 
aud  near  it  the  priest  or  chief  seated  on  his  bench  of  peculiar  shape, 
with  an  individual  standing  before  and  behind  him.  The  Tarascan  in- 
scription is  churumncuo.  We  do  not  know  its  meaning.  This  village 
still  exists. 

No.  22.  The  house  appears  to  be  high  up;  near  it  an  individual  on  foot 
Towards  the  bottom  two  individuals  are  seen  advancing  towards  a 
third.  The  lines  forming  the  square  are  interrupted  in  the  lower  right- 
hand  corner,  which  we  suppose  indicates  that  the  Lake  Patzcuaro  reaches 
this  place.  The  inscription  reads  metztlan.  We  do  not  know  its  mean* 
iug. 

No.  23.  We  see  only  an  elevated  hill,  with  two  individuals  descend- 
ing one  of  its  sides.  At  its  foot  are  three  heads,  and  the  lower  line  which 
completes  the  square  is  wanting,  It  has  the  inscription  xantfiquiyo^ 
place  of  few  flowers;  from  xan,  few ;  Uitsiqui^  flower;  and  yo,  a  particle 
joined  to  the  noun  to  indicate  place  of. 

No.  24.  Here  is  a  house,  aiul  near  it  an  individual  on  foot.  Three 
others  are  seen  a  short  distance  from  the  house,  apparently  conversing. 
The  left  Imud  angle  of  the  square  is  interrupted,  and  there-  is  seen  a 
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bead.  The  liue  wbicli  we  have  followed  from  picture  No.  11  terminates 
ill  this  place,  which  is  inscribed  with  the  word  ieoumatla^  of  doubtful 
Tarascau  origin  and  unknown  meaning. 

No.  25.  lieturning  to  square  No.  11,  we  will  see  to  the  right  two  other 
lines,  which  leave  it  for  other  squares.  No.  25  shows  a  hill,  and  two 
human  figures  who  are  apparently  descending  from  its  summit.  On' 
the  plain  are  two  shrubs  with  large  leaves,  which,  perhaps,  indicate  the 
fertility  of  the  place,  and  it  has  the  name  purunato  written,  which  sig- 
nifies place  of  calabashes  (Cticumi8)y  from  puruiuiy  calabash  (CucumU 
pepo)^  and  the  x)article  tiOj  small  x)lace  of. 

No.  2G.  Again  we  have  a  hill  with  three  individuals  about  its  foot. 
In  the  plain  is  seen  a  vegetable  identical  with  that  of  the  preceding 
])icture,  and  a  hnman  figure  at  its  foot.  Two  heads  are  also  seen,  and 
the  inscription  reads  tsichahpetOj  a  Tarascan  word  which  we  have  not 
been  able  to  make  out. 

No.  27.  Here  also  we  meet  with  a  hill.  On  its  left  side  are  two  large 
trees  in  foliage,  and  on  its  right  two  human  figures  on  foot,  ap])arently 
advancing  towards  it.  In  the  field  are  two  individuals,  who  are  evi- 
dently conversing  with  great  animation.  It  has  the  inscription  chu- 
nencoj  which  we  do  not  understand,  although  it  is  Tarascan. 

No.  28.  Here  are  two  hills,  one  small  and  the  other  large.  Two  men 
loaded  with  great  burdens  are  descending  the  latter,  and  another  is 
going  up  towards  them  or  pointing  out  the  right  road.  On  the  small 
hill  are  seen  two  figures  on  foot,  and  at  one  side  two  dead  trees.  A 
road  goes  from  the  base  of  the  small  hill  to  that  of  the  large  one,  and 
in  the  valley  between  the  two  we  read  the  inscription  xicalvatica.  We 
do  not  know  its  etymology.  This  village  has  disappeared  completely ; 
only  its  site  is  known.  Eemains  of  houses  and  some  mounds  or  pyra- 
mids (j^atas)  are  the  only  things  which  recall  it  to  inind.  In 
some  excavations  made  here  vessels  of  singular  construction  and  de- 
sign have  been  found.  We  have  inspected  them  and  compared  them 
with  those  described  b>'  George  Ebers  in  his  great  work  on  Egypt. 
They  appeared  to  us  similar.  Axes  of  copper  and  darts  of  obsidian,  and 
the  skeleton  of  the  buried  person  complete  and  in  the  horizontal. posi- 
tion— an  attitude  which  corresponds  to  the  third  class  and  to  the  more 
modern  mode  of  burial,  which  we  have  discovered  and  classified  in  our 
archaeological  investigations  in  Michoacau.  A  short  distance  from  this 
place  exists  the  new  Jicalan.  Above  the  larger  hill  we  read  the  in- 
scription MinaSj  so  that  those  descending  it  are  miners,  bearing  the 
products  of  their  industry.  That  the  Tarascans  were  skillful  miners  is 
proved  by  the  great  number  of  shafts,  galleries,  and  caves  met  with  in 
Michuacan,  and  all  bear  evidence  of  having  been  worked  in  primitive 
times.  Frequently  large  mallets,  anvils,  and  caves,  with  the  remains  of 
minerals,  are  found  there,  and  the  walls  of  these  excavations  show  un- 
doubted evidence  of  having  been  worked  with  these  rude  instruments. 
Their  knowledge  of  minerals  was  extensive,  and  their  idiom  itself  proves 
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it  to  ns.  The  word  titfamu,  or  tiamu,  corresponds  to  the  generic  word 
metal.  Thns  they  call  iron  phdcapeti  tiamu;  silver,  tayacata;  copper, 
tiamu  cliarapctij  or  red  metal;  tin,  hoy  tayacata,  watered  silver  or  water 
of  silver;  lead,  pahca  peii  ytsi  tayacata;  and  gold,  tiripi.  It  may  be 
seen  from  from  this  that  the  Tarascans  almost  equalled  the  Europeans 
of  their  epoch  in  metallurgic  knowledge.  The  other  peoples  of  the 
greater  part  of  America  supplied  themselves  with  metals  from  Michoa- 
can,  and  if  we  are  to  heed  the  light  afforded  us  by  some  objects  found 
in  the  capital  of  the  Tarascan  kingdom,  the  Michoacans  carried  their 
commerce  as  far  as  Nicaragua.  In  the  second  session  of  the  interna- 
tional congress  of  special  students  of  America,  held  at  Luxemburg  in 
the  year  1877,  Dr.  Sanchez,  with  bold  reasoning,  refuted  some  theories 
put  forth  by  M.  de  Hellwald  regarding  native  copper.  A  short  time 
ago  a  plate  of  native  copper,  weighing  6  arrobas  (150  pounds),  was  ex- 
tracted from  a  mine,  and  frequently  pieces  of  different  sizes  are  found 
in  almost  all  the  numerous  mines  of  this  metal  in  Michoacan.  In  ad- 
dition to  the  objects  of  wrought  copper  in  our  possession  extracted  from 
ancient  tombs,  we  preserve  a  fragmentof  native  copper,  found  in  a  tomb, 
carefully  wrapped  in  cotton  and  covered  with  small  fragments  of  car- 
bon. From  what  we  have  investigated  regarding  the  mineral  wealth 
of  Michoacan,  we  dare  to  afiQrm  that  it  is  in  this  branch  the  richest 
State  of  the  whole  Republic.  Finally,  we  will  state  that  in  an  ancient 
sepulcher  we  find  a  small  vessel  full  of  native  cinnabar. 

No.  29.  As  in  the  preceding  ones,  the  hill  is  seen  in  its  middle  part. 
Two  men  are  advancing  towards  it  and  ascending.  On  the  opposite  side 
is  another  human  figure  stooping  over,  as  if  examining  the  ground  and 
searching  for  something,  perhaps  some  metal.  At  the  base  of  the  hill 
are  three  heads,  and  the  inscription  reads  Apahtaingan,  the  name  of  a 
village  which  still  exists  and  of  unknown  etymology. 

No.  30.  In  this  square  without  an  inscription  we  see  only  two  human 
figures  walking  at  a  distance  and  in  ditferent  directions,  and  some  with- 
ered trees — a  sign  of  vegetable  sterility  and  perhaps  of  mineral  wealth. 

No.  31.  Cuindo,  place  of  the  bird ;  from  cMtn,  bird,  and  dOj  place  of.  In 
this  square  is  depicted  a  hill  divided  by  a  large  ravine,  made  by  the  water 
which  descends  from  its  brow.  Towards  this  ravine  are  advancing  two 
men,  who  apiiear  to  be  examining  it  attentively.  It  was  the  custom 
among  the  ancient  Tarascans  to  examine  these  ravines,  either  to  search 
the  sand  brought  down  by  the  water  and  to  separate  the  gold  dust  from 
it  or  to  see  if  the  flood  had  uncovered  any  mine.  At  the  foot  of  the  hill 
are  three  heads,  and  another  figure  is  seen  on  the  side  opposite  to  the 
two  above  mentioned. 

No.  32.  On  some  hills  are  two  human  figures,  one  of  whom  is  intro- 
ducing his  hand  into  the  ground  hunting  for  something;  the  other  has 
the  right  hand  raised  and  is  attentively  examining  something  contained 
in  it.    In  the  background  are  two  heads.    The  inscription  is  temexio. 

No.  33.  We  see  here  a  hill,  and  two  figures  in  exactly  the  position  as 
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in  square  No.  31  j  the  third  is  found  seated,  and  the  three  heads  are 
likewise  in  the  same  position.     It  has  no  inscription. 

Ko.  34.  Here  also  is  a  hill,  and  at  its  left  is  seen  an  individual  ad- 
vancing on  foot  towards  two  others  walking  in  an  opposite  direction. 

The  inscription  reads  xuciUla,  a  word  of  Tarascan  origin,  but  of  in- 
scrutable signification. 

No.  35  Thisliist  square  appears  very  interesting  to  us,  for  it  clearly 
shows  the  occupation  of  the  Tarascans  as  miners.  The  two  hills  seen 
here  evidently  contain  the  beginning  or  entrance  of  two  mines.  On  the 
opjjosite  side  a  human  figure  is  digging  with  an  instrument  after  the 
manner  of  a  crow-bar,  and  another  party  is  already  loaded  from  the 
same  point  with  a  bundle,  which  perhaps  contains  metals.  In  front  of 
him  is  seen  a  person  on  foot,  and  in  a  very  strange  attitude.  Another 
individujil  is  walking  rapidly  towards  him  or  the  mine.  This  square 
has  no  inscription. 

The  above  must  not  be  considered  strictly  as  an  explanation,  but  sim- 
ply a  statement  of  the  ideas  which  our  Michuacan  studies  have  sug- 
gested to  us  on  Examining  the  painting.  Against  the  prehistoric  an- 
tiquity of  the  painting  has  been  urged.  First,  the  presence  of  the  inscrip- 
tions; second,  the  construction  of  the  houses  and  churches  w^hich  are 
painted  in  some  of  the  squares.  With  regard  to  the  first  we  have  replied, 
and  shall  add  here,  that  the  same  thing  is  seen  in  genuine  Aztec  hiero- 
glyphics, and  of  the  second  we  said  that  the  houses  were  sometimes  drawn 
by  the  same  person  who  wrote  the  inscriptions.  There  is  no  doubt  that 
these  are  both  i)Osterior  to  the  Conquest,  for,  according  to  a  manuscript 
in  possession  of  our  learned  and  distinguished  friend  Senor  Don  Joa- 
cpiin  Garcia  Icazbalceta,  entitled  *' Description  of  Tiripitio  by  its  cor- 
regidor,  Pedro  de  Monterdeoca,  September  16, 1580, '^  (original  21  pp., 
text  illustrated  by  two  small  figures),  we  know  that  the  dwellings  of 
the  Tarascans  had  a  very  different  forw  from  those  drawn  in  the  map 
or  linen  of  Jucutacato. 

The  third  observation  is  touching  the  relative  correctness  of  the 
figures  and  touching  certain  shades  seen  in  some  of  them  quite  superior 
to  those  of  native  origin.  We  know  little  of  native  Mexican  painting, 
for,  at  a  distance  from  the  capital,  we  have  scarcely  learned  the  names 
of  the  *'  Eodice  Vaticano,^'  of  Kinsboroug,  of  Aubin,  etc.  We  have 
seen  something  of  the  Mendocino,  of  the  "Tiradel  Museo,"  of  the  "Pe- 
n»griuacion  del  Valle,"  and  the  atlas  of  Padre  Duran,  and  we  note  the 
8n])eriority  of  execution  in  the  linen  of  Jucutacato. 

This  prejudiced  us  for  some  time,  but  we  remember  what  Acosta  La 
Rea  and  Beaumont  say  about  the  great  ability  of  the  Tiirascans  for 
manufacturing  mosaics  of  feather;  and,  according  to  those  who  saw 
them,  there  is  a  choice  of  colors  and  consequently  middle  tints,  shades, 
etc.  If  they  made  these  in  a  masterly  manner,  why  can  we  not  believe 
that  in  thejr  paintings  they  tried  to  imitate  in  some  degree  w  hat  nature 
taught  them  and  obliged  them  to  perform  ? 
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We  notice  that  Beaumont,  a  diligent  investigat-or  of  the  Michoacan 
antiquities,  notwithstanding  that  he  was  well  acquainted  with  the  chron- 
icle of  Padre  La  Rea,  makes  no  reference  to  this  painting. 

Having  the  second  part  of  the  original  manuscript  of  the  chronicle 
of  Michoacan  in  our  possession,  we  have  compared  what  he  calls  maps 
with  the  original  of  the  Jncutacato  drawing,  and  have  always  found 
the  latter. superior  in  execution.  To  give  any  value  to  such  comparison 
it  would  have  been  necessary  to  have  the  originals  from  which  Beau- 
mont copied,  for  he  confesses  that  those  in  his  original  manuscript  are 
transcribed,  and  perhaps  not  very  faithfully,  according  to  our  view. 

Our  friend  the  learned  Sefior  Chavero,  referring  to  this  painting  in 
the  appendix  to  the  work  of  Padre  Duran  (vol.  n,  p.  101),  and  before 
he  knew  of  our  photograph  of  it,  says :  "  Larrea,  in  his  Chronicle  of 
Michoacan,  an  extremely  rare  book,  says  that  the  Tarascans  preserved 
in  the  town  of  Cucutacato  a  hieroglyphic  drawing  of  their  journey.'' 
Seilor  Arozco  y  Berra,  judging  Beaumont's  geographical  drawings, 
assures  us  that  "  they  are  material  representations  of  the  deeds,  draw- 
ings and  not  writing,  probably  the  exclusive  work  of  painters  after  the 
conquest.  (Yol.  ii,  page  596,  of  his  Ancient  History  and  History  of  the 
Conquest  of  Mexico.)  Senor  Eiva  Palacio,  in  the  second  volume  of 
"  Mexico  across  the  Centuries,"  (p.  31,  note),  concludes  that  *'  these  pic- 
tures were  made  some  years,  though  very  few,  after  the  arrival  of  Cris- 
tobal de  Olid,"  etc.  We  wished  to  anticipate  the  earlier  opinions,  in 
order  to  judge  if  this  is  properly  a  hieroglyphic.  Seiior  Orozco  y  Berra 
and  Riva  Palacio  neither  know  nor  refer  to  this  linen.  Sefior  Chavero 
was  actually  acquainted  with  it,  and  already  calls  it  hieroglyphic  in  an- 
ticipation. Does  it  then  merit  this  name  !  We  believe  that  it  does.  Sup- 
posing that  it  does,  how  shall  we  distinguish  it  from  the  others  ?  With 
the  name  Kiriologic  or  figurative,*  With  regard  to  the  opinions  of 
Sefiors  Riva  Palacio  and  Orozco  y  Berra,  leaving  out  the  houses  and 
inscriptions,  we  consider  them  inapplicable  to  this  linen  drawing. 

*  According  to  Beschorelle  Kiriologic  i8  a  paiuting  of  ideas  solely  by  tho  images  of 
visible  objects. 
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ON  SOME  SPURIOUS  MEXICAN  ANTIQUITIES  AND  THEIR 
RELATION  TO  ANCIENT  ART. 

By  William  H.  Holmes. 

In  order  to  place  archieology  in  America  upon  an  entirely  safe  basis, 
there  should  be  a  most  searching  scrutiny  of  the  art  materials  upon 
which  the  work  is  based.  It  has  been  rather  too  customary  in  the  past 
to  lump  archseologic  materials  together  without  much  attempt  at  dis- 
crimination. Pure  indigenous  art  has  not  been  carefully  distinguished 
from  mixed  art,  ancient  from  modern  art,  and  real  from  fraudulent  art. 
To  be  sure,  distinctions  are  not  always  easily  drawn,  and  it  is  not  at  all 
surprising  that  on  some  pages  of  our  pioneer  work  we  find  many  in- 
congruous elements  intermingled  and  employed  to  illustrate  indigenous 
culture.  In  many  parts  of  Spanish  America  the  conditions  are  exceed- 
ingly mixed,  as  thre^  hundred  years  of  miscegenation  have  passed  by 
almost  unobserved  by  science,  and  in  the  districts  settled  by  the  French 
and  the  English,  the  confusion,  if  not  so  great,  is  hardly  less  perplexing. 

In  undertaking  a  discussion  of  this  subject  we  need  to  distinguish  at 
least  four  classes  of  archjeologic  materials :  First,  native  art,  the  out- 
growth of  aboriginal  effort  and  adapted  to  aboriginal  ends;  it  may  be 
either  pre-Columbian  or  post-Columbian.  Second,  mixed  art,  in  which 
native  and  foreign  elements  are  combined  in  the  legitimate  practice  of 
art;  such  art  results  from  the  close  association  or  actual  intermixture 
of  distinct  races,  and  being  perfectly  normal,  and  illustrating  an  oft- 
repeated  phase  of  the  development  of  culture,  it  repays  careful  study. 
Third,  exotic  art,  examples  of  which  become  associated  with  the  native 
art  through  trade  or  other  accidents  of  contact,  and  which,  owing  to  our 
lack  of  knowledge,  are  liable  to  be  taken  for  native  work,  thus  leading 
to  error.  Fourth,  a  most  pernicious  group  of  products  executed  purely 
for  commercial  purposes,  which  are  imitations  more  or  less  perfect  of 
interesting  or  valued  classes  of  art  products.  They  are  made  by  Euro- 
peans for  trade  with  the  natives,  \)y  the  natives  for  trade  with  the 
whites,  or  either  by  Europeans  or  natives  for  the  purpose  of  deceiv- 
ing collectors.  They  are  absolutely  without  value  to  science,  and  if  not 
carefully  distinguished  from  genuine  work  are  cjipable  of  doing  great 
injury.  Passing  by  for  the  present  the  abundant  materials  of  the  three 
first-mentioned  classes,  I  shall  in  this  paper  present  some  remarkable 
examples  of  the  fourth  class  encountered  in  my  studies  of  ancient  Mex- 
ican art. 
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Spurious  objects  are  executed  in  wood,  stone,  and  metal,  and  experts 
of  no  mean  order  of  talent  ply  tbeir  trade  within  the  valley  of  Mexico. 
One  reproduces  ancient  instruments  of  music,  the  curious  teponaztli, 
for  example,  in  worm-eaten  wood  and  with  surprising  cleverness;  an- 
other forges  articles  of  bronze  and  copper  in  divers  well-known,  as  well 
perhaps  as  heretofore  unknown,  forms ;  whilst  many  carve  in  stone, 
rivaling  the  ancient  lapidaries  in  shaping  even  the  harder  forms  of 
quartz.  Names  of  a  number  of  makers  could  be  given  and  illustrations 
of  their  work  could  be  obtained  from  scores  of  collections.  Three-fourtlis 
of  the  objects  of  copper  and  perhaps  one-third  of  those  of  stone  now  found 
n  American  collections  are  frauds. 

Of  all  the  materials,  however,  clay  is  the  most  extensively  used,  and 
on  account  of  the  ease  with  which  it  is  manipulated  some  very  curious 
and  remarkable  developments  have  taken  place.  The  enterprising 
potters  have  not  confined  themselves  to  the  copying  of  actual  antiqui- 
ties, but,  following  the  natural  bent  of  their  genius,  new  forms  have  been 
invented  and  repeated  until  a  family  of  frauds  exhibiting  a  separate  life 
and  development  has  come  into  existence. 

In  Science,  of  February  19, 1886, 1  called  attention  to  some  examplei^ 
of  this  class  of  work,  but  not  wishing  to  hurt  the  feelings  of  those  who 
had  given  it  a  place  in  their  collections,  or  who  had  published  speci- 
mens under  the  belief  that  they  were  important  relics  of  ancient  art,  I 
did  not  trim  closely;  but  the  hint  did  not  make  the  impression  I  had 
intended,  and  I  propose  now  to  push  the  matter  a  little  further,  and  to 
extend  the  range  of  illustrations  of  dangerous  specimens.  This  work 
is  not  undertaken  in  the  spirit  of  a  mere  critic.  On  the  contrary,  facts 
have  been  suppressed  and  statements  and  forms  of  expression  have  been 
modified  in  order  that,  in  the  correction  of  rapidly  growing  errors,  all 
I>ersonal  friction  should  be  avoided. 

In  classifying  the  ceramic  products  of  Mexico  in  the  U.  S»  National 
Museum,  I  found  it  necessary  at  the  outset  to  eliminate  this  class  of 
excrescences,  but  not  caring  to  make  innovations  about  which  there  re- 
mained a  doubt,  I  concluded  to  wait  until  I  could  pay  a  visit  to  Mexico, 
and  in  1883  I  had  the  good  fortune  to  spend  a  short  time  in  that  country. 
I  found  the  class  of  works  here  referred  to  given  an  important  place  in 
the  National  Museum  there,  and  I  was  much  perplexed  thereby.  It  is 
not  surprising  that  the  archaeologists  in  the  United  States  or  in  Euro|>e 
should  make  mistakes  in  interpreting  this  work,  as  they  have  to  take 
the  word  of  unscientific  collectors  who  rely  upon  the  statements  of  na- 
tive dealers ;  but  it  is  strange  that  Mexican  scholars  shoidd  so  long 
have  passed  the  work  by  without  remark.  Professor  Mendoza  is  said 
to  have  expressed  the  opinion  that  it  should  l>e  classed  as  ordinary  do- 
mest4c  Aztec  ware,*  thus  implying  that  it  probably  constituted  a  nor- 
mal feature  of  Mexican  art  originating  in  the  distant  past,  and  extend- 
ing down  to  the  present.    This  was  a  rather  easy  way  of  dealing  with 

*  liroekiebiirHt,  Mexico  To-day.     Loudou^  1883,  page  1T8. 
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the  matter,  bat  it  was  not  all  that  science  demanded,  and  I  nndertook 
to  examine  into  the  subject  more  closely. 

In  the  first  place,  let  me  call  attention  to  one  of  the  fundamental  prin- 
ciples of  art  growth — a  principle  which  must  be  understood  by  the  ar- 
chsdologist  who  would  test  the  authenticity  of  unidentified  relics  of 
primitive  art,  and  draw  the  line  betweeii  the  normal  and  the  abnormal. 
Every  proper  product  of  the  shaping  arts  is  intended  for  some  normal 
use.  In  indigenous  work,  vessels  made  for  use  in  the  domestic  arts  are 
suitable  to  tha^  end ;  those  made  for  ceremonial  purposes  are  adapted  to 
that  end,  and  are  embellished  with  symbols  suitable  to  their  office.  They 
are  in  all  cases  exactly  what  a  natural  indigenous  growth  makes  them. 
Forms  are  not  interchangeable  and  embellishments,  especially  those  of 
an  Ideographic  character,  are  not  used  indiscriminately  as  long  as  the 
art  is  in  a  normal  condition.  The  Aztec  race^  and  each  native  race^  as 
well,  had  distinct  groups  of  ware  devoted  to  the  peculiar  ceremonies  in 
which  they  were  employed.  As  soon  as  the  religious  observances  were 
interfered  with  by  the  conquerors,  the  particular  function  of  each  class 
was  lost,  and  in  a  short  time  forgotten.  The  art  of  vessel-making  went 
on,  but  under  very  changed  conditions.  All  symbolic  forms  and  embel- 
lishments fell  into  disuse.  Indigenes,  who  still  secretly  held  to  their 
old  beliefs,  understood  symbolic  forms,  and  perhaps  understandingly 
re|>eated  them,  but  with  the  great  mass,  vessels  e^ase<l  to  be  more  than 
meaningless  utensils.  Now  many  of  the  modem  vases  which  I  class  as 
spurious  products  are  remarkable  in  shape,  and  are  profusely  bedecked 
with  strange  figures  or  devices,  such  as  are,  in  a  normal  primitive  state 
of  art,  universally  and  exclusively  symbolic ;  but  the  modem  Aztec  of 
the  valley  of  Mexico  does  not  understand  the  ancient  mythology.  It  is 
not  to  be  supposed  that  he  attaches  any  significance  whatever  to  the 
forms  of  vases  or  to  the  symbolic  figures  and  ornaments  of  ancient  times, 
and  if  he  reproduces  them  they  can  not  be  more  than  mere  copies.  But 
why  should  he  copy  them  t  !N'ot  for  use;  for  neither  vases  nor  symbols 
are  adapted  to  any  use.  The  simple  truth  is,  that  the  manufacture  is 
exclusively  for  trade,  and  the  objects  have  a  market  because  they  are 
thought  by  foreigners  to  be  old,  or  to  be  copies  of  the  ancient,  and  for 
no  other  reason. 

Antique  objects  began  many  years  ago  to  have  a  value  in  money  and 
the  Aztec  potter  was  equal  to  the  occasion.*  He  has  filled  the  mu- 
seums of  two  continents  with  works  which  are  not  legitimate  products 
of  Aztec  art. '  The  pottery  utilized  by  his  people — the  modern  Mexi- 
cans— ^is  a  very  different  afifair  indeed,  as  a  glance  at  the  water-bottles, 

*  D^sir^  Chamay,>ho  learned,  throagh  rather  unpleasaDt  experience,  the  true  nnt- 
are  of  thin  ware,  writes  as  follows  in  his  recent  work,  Les  Andennen  Villes  du  noveau 
monde,  page  36 :  ''  The  fabrication  of  these  pieces  goes  back  as  far  as  1820  or  1826. 
This  grand  hoax  was  conceived  in  Tlateloco  street,  and  the  fortunate  inventor  must 
have  made  his  fortune  thereby,  to  judge  from  the  immense  number  of  vases  dispersed 
by  him.  Most  of  the  museums  are  lufested  by  them,  to  say  nothing  of  private  col* 
lections.''  , 

n.  Mis.  170 21  Digitized  by  VjUOglC 


322         PAPERS  RELATING  TO  ANTHROPOLOGY. 

the  chocolate  sets,  and  the  multitude  of  homely  but  useful  forms  will 
amply  show. 

But  the  remarkable  fact  is  that  the  vessels  of  which  I  speak  are  gen- 
erally not  copies  of  antique  forms.  It  is  possible  that  the  manufacture 
began  by  the  copying  of  actual  specimens,  but  few  originals  can  now  be 
identified.  The  resemblances  to  the  antique  are  slight  and  vanish 
under  closer  scrutiny.  A  careful  study  of  the  array  of  examples  at  hand 
shows  that  the  makers  are  fancy  free  and  that  little  attention  is  paid 
to  antiquity  save  in  the  semblance  of  age  so  skillfully  given.  In  con- 
sequence there  is  a  lack  of  any  fixed  style  of  ware  or  range  of  forms  j 
each  generation  and  each  maker  produces  distinct  classes  of  results 
based  in  a  measure  upon  what  has  gone  before. 

It  is  stated  by  persons  who  have  had  occasion  to  try  the  experiment 
that  all  kinds  of  ware  are  imitated  with  equal  ease,  that  one  has  but  to 
go  to  these  obliging  artisans  and  say  what  he  wants  and  how  much, 
and  it  is  done.  I  observe,  however,  that  there  are  decided  limitations, 
that  brilliantly  polished  and  colored  work  is  rarely  attempted  and  that 
decoration  in  the  refined  colors  and  enamel  like  slips  of  the  ancients  is 
quite  beyond  the  reach  of  the  moderns.  The  great  body  of  the  spurious 
ware  is  un painted  and  is  either  finished  in  black  or  dark  brownish  hues 
or  is  of  the  natural  tints  of  the  baked  clay.  The  walls  of  vases  are 
heavy  and  the  whole  effect  is  rather  clumsy.  The  entire  surface  is  usu- 
ally covered  with  ornamentation  consistiog  of  figures  and  devices  in  re- 
lief, or  in  the  round,  or  of  intaglio  patterns.  The  latter  are  made  by  in- 
cising the  soft  clay,  or  by  the  application  of  stamps.  The  attached  fig- 
ures are  usually  formed  separately  in  molds  and  afterwards  set  into  their 
places  and  neatly  joined  to  the  body  of  the  vase.  The  molds,  an  assort- 
ment of  which  forms  an  essential  part  of  the  potter's  outfit,  are  in  many 
cases  made  from  antique  specimens.  After  finishing,  the  vases  are  pre- 
pared for  market  by  burial  for  a  short  time  in  the  moist  earth,  or  more 
frequently  perhaps,  by  simply  washing  them  with  a  thin  solution  of  clay. 
The  clay  is  afterwards  partially  wiped  off,  leaving  the  incised  lines  and 
depressions  filled  with  the  light-colored  deposit. 

I  am  speaking  mainly  of  vase-s,  but  it  should  be  observed  that  all 
classes  of  objects  are  produced  and  reproduced,  vases,  statuettes,  pipes, 
whistles,  spindle-whorls,  calendar-disks,  stamps,  etc.  Large  statuettes 
are  treated  as  are  the  vases,  and  examples  are  given  farther  on.  Works 
of  the  latter  class  rarely  appear  in  ancient  art  independently  of  vases. 
They  are  usually  executed  in  stone.  Less  important  objects,  small  and 
simple  pieces,  are  very  generally  formed  by  pressing  the  clay  into  shal- 
low molds,  because  apparently  this  is  the  easier  method  of  fabrication. 
The  molds  are  made  from  original  pieces  recovered  from  ancient  sites  and 
the  copies  are  often  excellent  and  very  difficult  to  distinguish  from  orig- 
inals. It  is  those  classes  of  objects  produced  chiefly  by  freehand  mod- 
eling that  call  for  attention  here  as  they  alone  display  the  tendencies 
of  modem  genius  as  applied  to  this  novel  branch  of  art. 
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Vases  of  a  variety  much  affected  at  the  period  of  my  visit  by  leading 
makers  at  San  Juau  Teotihuacan  consist  of  an  upright  cylindrical  body 
mounted  upon  three  legs  and  surmounted  by  a  conical  lid.  They  are 
modeled  without  a  wheel,  in  dark  clay,  and  bristle  with  a  superabundance 
of  figures  in  high  relief  which  give  a  castellated  efiect.  Plain  or  flat  por- 
tions of  the  surface  are  rudely  polished  and  are  generally  well  covered 
with  incised  or  indented  ornaments.  This  ware  may  be  purchased 
at  any  of  the  relic  shops  in  the  City  of  Mexico,  but  can  be  had  at  much 
lower  rates  at  San  Juan.  In  passing  back  and  forth  by  rail,  I  found 
that  each  train  was  met  at  San  Juau  by  one  or  more  of  the  venders,  who 
were  careful  to  expose  but  a  limited  number  of  pieces.  Wishing  to 
secure  an  example,  I  waited  until  the  train  was  moving  off,  when  I  held 
out  a  silver  dollar  and  the  vase  shown  in  Fig.  1  was  quickly  in  my  pos- 
session.   The  price  asked  at  San  Juan  was  $5,  and  in  the  City  of  Mexico 


Fig.  1.— Dark  vase  with  lid,  made  at  San  Juan  Teotibuacan;  height,  11  inches. 

it  would  have  been  three  times  that  amount  The  dealers  do  not  hesi- 
tate to  assign  definite  localities  to  the  <^  relics"  and  to  give  circumstan- 
tial accounts  of  their  discovery,  notwithstanding  the  fact  that  no  such 
ware  is  ever  found  in  the  locality.  One  of  the  National  Museum  pieces 
is  said  to  have  been  discovered  by  workmen  in  diggingi^  j^fiyj^SgJ^ti^ 
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iieath  the  surface  of  the  ground,  and  another,  a  lithograph  of  which  ap- 
pears in  the  Zeitschrift  fiir  Ethnologic  for  1882,  is  reported  to  have  been 
found  in  an  ancient  cavern  near  or  beneath  one  of  the  great  pyramids. 
Two  of  the  most  clever  workmen,  as  I  am  credibly  informed,  have  their 
shops  just  outside  of  the  ancient  city.    Examples  of  other  varieties  are 


Fig.  3.  Fig.  2.  Fig.  4. 

Figs.  2,  3,  and  4.— Vases  in  dark  clay,  made  at  San  Juan  Teotihoacan. 

presented  in  Figs.  2,  3,  and  4.  The  form  shown  in  Fig.  2  is  a  favorite, 
and  with  slight  modifications  is  produced  in  numbers.  Figs.  3  and  4  are 
more  rare.    In  the  latter  a  serpent  with  flattish  body  forms  the  head- 


Fig.  5.— Vase  in  brown  clay,  made  at  San  Jaan  Teotihoacan. 

dress  of  a  personage  whose  strongly  modeled  visage  appears  upon  tl  d 
front  of  the  vase.  The  lid  of  this  piece  which  is  hidden  by  the  hea  - 
dress  is  surmounted  by  a  coiled  serpent.    Theg^i|^iled*serpeQt  lids  a  » 
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found  in  many  coUectious,  and  being  separated  from  the  vases  to  Tvhich 
they  belonged  are  esteemed  as  valuable  relics. 

A  characteristic  specimen,  decorated  with  interlocked  serpents  and 
with  heads  of  men  and  birds,  is  shown  in  Fig.  5.  It  is  rudely  made  of 
brownish  clay  and  is  rather  recent  work  of  the  San  Juan  makers. 

I  must  not  omit  mention  of  the  manufacture  of  calendar  disks  in  clay, 
although  I  cannot  say  positively  that  they  are  made  at  San  Juan.  These 
objects  are  often  used  as  lids  of  vases,  as  in  the  example  presented  in 
Fig.  6.    They  are  generally  made  to  resemble  more  or  less  closely 


Fio.  6.— Small  cylindrical  vase  in  black  clay  with  calendar  lid. 

the  well  known  stone  calendars  and  are  executed  in  dark  clay. 
The  conventional  figure  seen  upon  this  vase  is  the  impression  of  one 
of  the  well-known  stamps  found  plentifully  in  Mexico,  and  supposed 
by  the  modern  potters  to  have  been  used  by  the  ancients  in  a  similar 
way.  But  a  careful  examination  of  the  ancient  ware  indicates  that 
there  is  little  warrant  for  this  assumption.  A  curious  piece — a  clay 
calendar  about  15  inches  in  diameter  and  evidently  quite  new — 
was  recently  brought  by  Dr.  E.  Palmer  from  Guadalajara,  Mexico. 
It  is  of  a  species  wholly  distinct  from  specimens  found  in  the  valley 
of  Mexico.  This  discovery  indicates  that  the  business  is  extending. 
Whether  or  not  the  State  of  Jalisco,  in  which  Guadalajara  is  situated, 
has  furnished  any  example  of  ancieht  calendar  peculiar  to  the  region 
I  can  not  say. 

A  great  variety  of  statuettes  are  made  at  San  Juan,  and  copies  of 
the  peculiar  little  antique  heads,  for  which  the  locality  is  noted,  are 
reproduced  in  great  numbers. 

Vases  and  other  articles  of  somewhat  different  and  often  remarkable 
styles  are  more  frequently  met  with  in  or  near  the  City  of  Mexico.  They 
also  may  be  made  at  San  Juan  and  elsewhere,  but  since  the  potter  is,  to 
some  extent,  migratory,  the  exact  locality  is  of  little  consequence.  They 
are  of  a  brownish  uncolored  clay,  or  are  finished  in  strong  glistening 
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black.  lu  form  and  detail  they  are  often  novel,  and  notwithstanding 
the  fact  that  no  such  models  have  come  down  to  us  from  antiquity, 
hawkers  and  dealers  find  a  ready  sale  for  them.  The  vases  are  gen- 
erally large  and  upright,  and  are  covered  with  embellishments  pretty 
much  as  those  known  to  have  been  made  at  San  Juan,  but  the  intaglio 
figures  are  more  frequently  indented  or  stamped  than  incised.  One 
variety  is  distinguished  by  a  series  of  whistles  which  encircle  the  rim 
or  are  attached  to  the  neck  or  body.  The  mouths  of  the  whistles  are 
sometimes  obscure  and  are  ranged  about  the  rim,  often  in  places  difiS- 
cult  to  reach  with  the  lips.  The  whistles  are  modeled  roughly  after 
ancient  forms,  and  usually  the  bulbous  body,  which  contains  the  air 
chamber,  is  modeled  to  resemble  a  human  face  with  distended  cheeks. 
I  present  a  typical  but  rude  example  in  Fig.  7. 


Fig.  7.— Riide  vase  in  brown  clay,  with  whistles  attached. 

Some  pieces  are  very  much  superior  to  this,  and  belong  to  a  better 
period  of  the  manufacture  or  are  the  work  of  superior  artists.  It  is 
possible  that  such  vases  may  not  all  have  been  made  with  the  idea 
of  deceiving,  and  that  their  intrinsic  beauty  was  sufficient  to  secure 
them  a  market.  Xo  satisfactory  estimate  of  their  age  can  be  formed, 
yet  I  believe  that  very  few  persons  having  any  knowledge  of  snch  mat- 
ters will  venture  to  call  any  of  them  antique. 

The  piece  shown  in  Fig.  8  is  preserved  in  the  Mexican  Museum,  and 
is  not  only  very  pretentious,  but  has  many  points  worthy  of  admiration. 
It  is  unusually  elaborate,  and  is  unique  in  having  both  a  lid  and  a 
pedestal  or  stand.    The  lid  is  bell-shaped  and  the  neck  is  encircled  by 
a  series  of  whistles;  the  mouth-pieces  of  these  appear  as  narrow  slits 
on  the  upper  surface  of  the  rim  of  the  vessel  and  the  sound  holei 
are  in  the  eyes  or  mouths  of  the  faces  which  form  the  body  of  th< 
whistles.    Detailed  description  is  unnecessary,  as  the  cut  conveys  i 
very  complete  idea  of  the  work.    The  color  is  that  of  ordinary  bnrm 
clay  and  the  surface  is  hardly  tarnished  by  age.    An  illustration  o 
this  piece  was  published  by  Charnay  in  the  Iforth  American  Review 
He  expresses  the  opinion  that  it  is  not  ancient.    In  some  of  its  charar 
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ters  it  recalls  the  art  of  the  period  of  degeneracy  in  Aztec  art  that  fol- 
lowed the  conquest,  and  which  is  shown  to  good  advantage  in  some  of 
the  codexes  published  by  Kingsborough. 


Fig.  8.— a  large  elaborately  em- 
bellisbed  whistle-vase  in  brownish 
clay.     Whole  height  about  3  feet. 


Fig.  9. — A  pitcher-shaped  vase  in  ligbt- 
brownish  clay. 


Many  of  the  more  recent  examples  are  very  poorly  constructed  and 
fall  to  pieces  in  handling.  As  a  result  it  is  readily  discovered  that 
partially  hidden  portions  of  the  surface  are  quite  new,  being  wholly 
unaffected  by  time  or  by  the  artificial  aging  given  to  the  exposed  parts. 
This  group  furnishes  many  pieces  copied  from,  or  rudely  imitating, 
I  odern  European  products,  such  as  pitchers,  soup-tureens,  etc. — forms 
I  ►t  known  to  the  pre-Spanish  aborigines.  An  example  owned  by  the 
I  exican  Museum  is  illustrated  in  Fig.  9. 

A  similar  piece  representing  another  variety  of  ware  is  given  farther 
c  . 

Statoettes  are  numerous,  but  are  generally  rude.  So  coarse  are  the 
I    re  recent  ones,  and  so  unlike  Aztec  art  in  every  essential  character, 
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that  no  ODe  having  a  wide  knowledge  of  antiquities  conld  be  deceived. 
They  are  the  work  of  children  or  of  extremely  ignorant  persons.  Not- 
withstanding this  fact,  hundreds  of  pieces  are  found  in  our  mnseams. 
They  are  not  worth  reproducing  here.  In  past  years  some  better  work 
was  done  so  far  as  execution  is  concerned,  and  it  would  appear  that  con- 
siderable attention  was  paid  to  the  imitation  of  antique  forms.  A  few 
examples  sent  from  Mexico  several  years  ago  are  now  in  the  Museum  at 
Washington.  Characteristic  forms  are  given  in  Figs.  10  and  11.  These 
are  types  of  forms  most  frequently  imitated.  * 


Pigs.  10  and  U.— Statuettes  in  brown  clay. 


An  unusually  pretentious  piece  having  close  afiQnities  with  the  speci- 
mens considered  above  is  found  in  the  Mexican  Museum.  It  is  a  heavy- 
set  human  figure,  about  half  the  size  of  life,  and  was  in  1884  catalogued 
as  the  God  of  War,  Iluitzilopoxtll.  It  may  seem  that  I  venture  too  much 
in  associating  such  a  piece  with  fraudulent  antiquities.  lam  convinced, 
however,  that  it  is  not  ancient,  and  that  it  was  not  made  to  satisfy  the 
normal  demands  of  aboriginal  art.    It  is  shown  in  Fig.  12. 

Another  noteworthy  piece.  Fig.  13,  also  in  the  Mexican  Museum, 
should  be  placed  in  the  category  of  modem  fabrications,  if  not  of  frauds. 
The  personage  represented  appears  to  be  an  American  edition  of  the 
dying  gladiator.  He  has  received  a  fatal  wound ;  his  macana  or  toothed 
club,  has  fallen  from  his  hand  and  his  head  falls  backward  in  death. 
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The  work,  although  for  a  rude  people  pretty  well  done,  is  extremely 
meretricioasy  and  in  conception  and  execution  has  bnt  a  very  distant 
relation  to  pre-Columbian  Aztec  art. 


Fig.  12.— Large  figure  in  dark  brownish  clay.     Height,  39  inches. 


One  variety  of  this  suspected  ware,  as  already  mentioned,  is  finished 
in  ajet  black,  highly  polished  surface,  and  furnishes  some  quite  pleasing 


Fig.  13. — ^Figure  of  a  dying  warrior,  in  brown  clay. 


nieces.  The  best  example  in  the  Mexican  Museum  is  shown  in  Fig.  14. 
rhe  same  hands  have  modeled  the  heavy  pitcher-shaped  vase  illus- 
Tated  in  Fig.  15. 
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These  pieces,  although  certainly  comparatively  modern,  are  less  mere- 
tricioas  than  the  palpable  frauds. 


Fig.  14.— Black,  well-fininhed  vase,  with  lid. 


Fig.— 15.  Pitcher-shaped  vase  of  black  ware. 

That  this  ware  does  not  all  belong  to  the  immediate  present  is  clear. 
Much  of  that  now  in  the  Mexican  Museum  has  been  there  for  many 
years,  and  an  American  officer  engaged  in  the  Mexican  war  brought 
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back  a  naniber  of  showy  pieces,  now  in  the  U.  S.  National  Museum,  but 
so  far  as  I  can  learn  we  are  left  in  uncertainty  as  to  whether ^this  officer 
actually  saw  them  exhumed  or  whether  he  took  the  word  of  some  native 
collector.  Dr.  Charles  Eau,  relying  upon  the  statements  furnished  by 
the  collector,  published  cuts  of  some  of  them  in  his  ''Collections  of  the 
National  Museum.'' 

By  reference  to  Fig.  16  it  will  be  seen  that  these  pieces  are  highly 
ornate  and  that  although  they  are  somewhat  clumsy,  they  show  con- 
siderable skill  in  construction  and  finish.  The  plastic  ornamentation 
consists  of  a  heterogeneous  collection  of  figures  and  ornamental  ele- 
ments thrown  together  apparently  without  reference  to  origin  or  signif- 


Fio.  16. — L^rge  ornate  vase  id  black  clay. 

icance,  and  by  artists  wholly  ignorant  of  the  true  nature  of  ancient  art. 
The  maker  has  had  in  his  outfit  an  assortment  of  molds  made  from 
little  figures,  picked  up  here  and  there  throughout  Mexico.  By  press- 
ing bits  of  clay  into  these,  casts  are  made  which  were  afterwards  at- 
tached to  the  body  of  the  vase  in  such  positions  as  fancy  happened  to 
dictate.  A  serpent  was  added  here  and  a  bird  or  a  lizard  there  and 
the  work  was  finished  by  polishing  with  pebbles  and  indenting  with 
little  stamps.  These  vases  have  been  attributed  to  the  Zopotecs,  but 
they  bear  but  slight  resemblance  to  the  well-authenticated  work  of  that 
I)eople.  In  Zopotec  art,  a  vase  is  embellished  with  the  figure  of  a  single 
personage  and  the  symbols  proper  to  him,  but  in  this  bastard  art,  images 
and  symbols  of  the  whole  Mexican  pantheon  are  crowded  upon  a  single 
piece. 


Digitized  by  VjOOQ IC 


332         PAPERS  RELATING  TO  ANTHROPOLOGY. 

A  multitude  of  figureens  of  greatly  varying  sizes  are  made  in  this 
variety  of  ware  and  are  sold  at  from  a  penny  apiece  up.  The  bead  is 
often  made  into  a  whistle,  the  mouth-piece  being  in  the  top  of  the  head 
and  the  sound  hole  in  the  mouth.  Fig.  17  represents  one  of  the  very 
worst  examples  of  this  class.    It  is  quite  recent. 


Fig.  17. — Fignrino  in  black  clay  with  a  whistle  Id  the  head. 

Some  very  pretentious  pieces  in  black,  well-polished  ware  come  down 
from  past  years,  but  in  all  cases  they  lack  authentication.  A  rather 
remarkable  example,  reproduced  in  Fig.  18,  is  figured  in  *'  Collections 
of  the  National  Museum.^  It  is  a  sitting  figure,  purporting  to  repre- 
sent some  great  personage  or  deity.  It  is  fifteen  inches  in  height,  and 
is  preserved  in  the  0.  S.  National  Museum. 

Ancient  carvings  of  the  serpent,  especially  of  the  rattlesnake,  are 
very  common  in  Mexico,  and  the  subject  is  a  popular  one  with  modern 
imitators.  It  is  true  that  antique  examples  iu  clay  are  preserved  to 
us,  but  they  are  quite  rare,  whereas  the  spurious  ones  are  to  be  found 
everywhere.  I  could  point  out  several  other  classy  of  frauds,  but  I 
confine  my  efforts  for  the  present  to  the  illustration  of  the  one  great 
family. 

Fraudulent  work  in  wood,  stone,  and  metal,  although  assuming  consid- 
erable importance,  is  limited  for  the  most  part  to  the  copying  of  actual 
originals.  In  neither  of  these  materials  does  a  group  of  new  forms  ap- 
pear to  have  riseu  with  suf&cient  individuality  and  consistency  to  per- 
petuate itself  independently  of  legitimate  art. 

I  have  not  even  attempted  to  identify  the  thousands  of  copies  in  clay 
of  genuine  relics  now  spread  broadcast  over  the  world,  but  my  illus- 
trations are,  I  believe,  sufficient  in  number  and  variety  to  enable  ar- 
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chceologists  to  identify  many  of  the  most  dangerous  classes  of  objects, 
and  my  declarations  are,  I  hope,  sufficiently  strong  to  put  all  collectors 
upon  their  guard. 


Fig.  18.— Large  image  in  black  clay. 

And  now  let  me  recapitulate  briefly  some  of  the  arguments  brought 
against  the  genuineness  of  the  great  body  of  the  wares  described  as  an- 
tiquities and  as  products  of  legitimate  art.  As  a  class  they  are  ])08t- 
Spanish  and  comparatively  recent.  That  they  are  extensively  made  to- 
day is  easily  proved.  A  critical  examination  of  the  internal  evidence  of 
many  specimens  reputed  to  be  antique  demonstrates  their  newness  br- 
yond  a  doubt.  A  few  pieces  only  can  stand  the  ordeal  of  a  thordu^h 
examination.  In  regard  to  these  there  is  an  absence  of  sufficient  posi- 
tive information  to  condemn  them  as  frauds,  but  an  inquiry  into  the 
nature  of  the  negative  evidence  is  instructive.  In  the  first  place,  no 
single  piece  has  a  pedigree,  no  one  has  a  well-authenticated  locality  or 
is  known  to  have  been  found,  so  far  as  I  can  learn,  in  a  position  to  lead 
us  to  suspect  it  of  any  considerable  antiquity.  Again,  no  ware  of  its 
class,  whole  or  in  fragments,  is,  to  my  knowledge,  found  upon  any  an- 
cient site  in  Mexico  or  elsewhere.  It  has  tberefore  absolutely  no  place 
among  antiquities,  and  has  but  sligbt  affinities  with  any  known  class 
of  antiquities.    It  is  not  Zapotec  pottery,  as  the  lai^  ifj^JldTT' 
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yields  none  such.  It  is  not  Toltec,  as  the  sites  of  Toltec  cities  famish 
only  their  own  fine  wares.  It  is  not  ancient  Aztec,  for  I  have  shown* 
that  on  the  site  of  the  Aztec  capital,  the  ancient  Tenochtitlan,  a  series 
of  deposits  filled  with  relics  of  all  ages  contains  no  snch  ware.  It  is 
not  modern  Aztec,  as  it  is  not  used  by  the  Atzec  people;  and  finally  I 
may  say,  withont  fear  of  controversion,  that  no  matter  where  or  by 
whom  made,  it  was  as  a  rule  not  intended  to  be  used  at  all,  excepting 
as  abait  for  the  gullible  collector. 

The  decoration  is  in  the  main  un-American  in  character  and  in  exe- 
cution, it  is  incongruous  and  wholly  meaningless.  The  greater  part  of 
these  products  have  absolutely  no  place  in  legitimate  art  and  should  be 
nameless  in  the  discussion  of  archaeology,  save  in  so  far  as  naming  is 
necessary  in  branding  them  as  spurious. 

Arguments  which  seem  sufficient  to  me  may  not  be  strong  enough  to 
convince  others  of  the  correctness  of  my  position,  but  there  is  such 
pressing  need  of  clearing  away  much  useless  and  harmful  debris  that  I 
make  these  strong  assertions  hoping,  if  I  am  wrong,  that  some  ambi- 
tious student  may  be  spurred  on  to  a  closer  definition  of  the  true  line 
between  the  normal  and  the  abnormal  phases  of  Mexican  art. 
*  Transactions  of  the  Anthropological  Society,  Vol.  IIJ,  p.  6d. 
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By  W.  M.  Thompson,  F.  E.  A.  S. 

These  earthworks  are  supposed  to  have  been  constructed  long  before 
the  red  man  obtained  possession  of  the  country.  They  are  situated  on 
the  east  bank  of  the  Little  Miami  River  on  the  top  of  the  hill  and  about 
one-fourth  of  a  mile  east  of  the  little  railroad  station,  by  the  name  of 
Fort  Ancient.  It  is  the  strongest,  largest,  and  most  important  of  the 
defensive  works  of  the  extinct  races  of  the  continent,  and  is  probably 
better  known  than  any  other  in  southern  Ohio. 

To  all  appearances  the  long  mounds  were  used  during  some  ancient 
war  for  breastworks,  while  the  conical-shaped  ones  w,  w,  w,  were  prob- 
ably the  ones  used  for  picket  or  signal  stations. 

In  the  vicinity  of  these  earthworks,  known  as  the  Old  Fort,  there  are 
several  groups,  all  of  which  are  well  worth  a  visit. 

A  few  of  these  mounds  have  been  dug  into,  and  bones,  various  stone 
implements,  some  pottery,  and  bronze  or  copper  axes,  etc.,  found. 

While  some  workmen  were  digging  a  cellar  near  these  mounds,  they 
came  to  a'  pavement  of  brick  or  pottery  about  8  feet  under  ground. 
That  these  mounds  were  built  at  a  remote  period  is  evident,  for  on  many 
of  them  trees  more  than  7  feet  in  circumference  are  found  growing,  and 
how  many  more  have  attained  their  full  size  and  then  fallen  to  decay, 
it  is  impossible  to  say. 

The  extreme  length  of  these  works  in  a  direct  line  is  quito  3  miles, 
but  by  following  the  various  angles  of  the  wall  they  would  no  doubt 
reach  (in  a  direct  line)  the  length  of  G  miles  or  more. 

Both  tumuli  and  mural  remains  of  these  extinct  races  of  mound- 
builders  (probably)  are  found  in  almost  every  portion  of  this  county 
(Warren).  Several  skeletons  have  been  unearthed  from  various  mounds 
in  this  (Warren)  county.  Five  were  unearthed  two  years  ago  from  one 
mound. 

The  following  description  of  this  remarkable  work  is  from  Archceologice 
Atnericanw :  "The  fortification  stands  on  a  plain  nearly  horizontal,  about 
230  feet  above  the  level  of  the  river,  between  two  branches  with  very 
steep  and  very  deep  banks.  The  openings  in  the  walls  are  gate-ways, 
Bj  (7,  D,  ete.j  the  plain  extends  eastward  along  the  State  road,  nearly 
level,  about  a  half  mile.  The  fortification  on  all  sides,  except  the  east 
and  west  where  the  road  runs,  is  surrounded  with  precipices  nearly  in 
the  shape  of  the  wall.  The  wall  on  the  inside  varies  in  its  height  ac- 
cording to  the  shape  of  the  ground.  The  outside  being  generally  from 
8  to  10  feet,  but  on  the  plain  it  is  nearly  19i  feet  high.'' 
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In  a  few  places  B,  Dj  the  opeDings  appear  to  be  washed  away  in 
gutters.  At  about  20  poles  east  from  the  gate  through  which  the  State 
road  runs  are  two  mounds,  M'  M"^  about  10  feet  8  inches  in  height, 
the  road  running  through  them  nearly  eqnidiRtiint  from  each  othor. 


From  these  mounds  are  gutters  running  nearly  north  and  south,  that 
appear  to  be  artificial,  and  made  to  communicate  with  the  branches  on 
each  side.  Northeast  from  the  mound,  on  the  plain,  are  two  roads, 
about  1  pole  wide,  elevated  about  3  feet,  and  which  run  nearly  parallel 
about  one-fourth  of  a  mile,  and  then  form  an  irregular  semicircle  round 
a  small  mound,  M.  Near  the  southwest  end  of  the  fortification  are  three 
circular  roads,  between  30  and  40  poles  in  length,  cut  out  of  the  preci- 
pice between  the  wall  and  the  river;  the  wall  is  made  of  earth. 

Several  of  these  openings  have  evidently  been  occasioned  by  the 
water  which  had  collected  on  the  inside  until  it  overflowed  the  walls 
and  wore  itself  a  passage. 

In  several  other  places  the  walls  might  never  have  been  completed, 
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as  at  b.  The  three  parallel  roads  -4,  uear  the  southwest  end  of  the 
fortification  appear  to  have  been  designed  for  persons  to  stand  on  and 
annoy  those  who  were  passing  up  and  down  the  river.  The  Indians, 
as  I  have  been  informed,  made  this  use  of  these  roads  in  their  war  with 
each  other  and  with  the  whites. 

Whether  these  works  all  belong  to  the  same  era  and  the  same  people 
I  can  not  say,  though  the  general  opinion  is  that  they  do.  The  two 
parallel  roads  outside  the  fohifications  running  from  two  mounds  north- 
west are  very  similar  to  modern  turnpikes,  and  are  made  to  suit  the 
nature  of  the  soil  and  make  of  the  ground. 

If  the  roads  were  for  foot-races,  the  goals  from  which  the  pedestrians 
started  or  around  which  they  ran  and  the  area  which  these  parallel  walls 
inclose,  smoothed  by  art,  might  have  been  the  place  where  games  were 
celebrated. 

As  another  proof  of  the  great  antiquity  of  these  formations,  we  would 
call  attention  to  the  fact  that  the  depth  of  the  soil  is  the  same  on  the 
mounds  as  it  is  20  rods  distant.  This  is  one  of  the  strongest  evidences 
of  the  age  of  the  remains.  These  works  are  located  in  a  populous  dis- 
trict and  are  very  accessible,  being  almost  within  a  stone'sthrow  of  the 
station  on  the  Little  Miami  Eailroad.  They  have  been  less  obscured 
by  cultivation  and  occupancy  than  most  works  of  this  class. 

A  thorough  and  systematic  exploration  of  these  works  is,  however,  a 
desideratum.  Becent  examinations  go  to  show  that  such  explorations 
would  be  rewarded  by  discoveries  which  would  give  to  theories  of  origin 
and  use  a  much  better  foundation  than  they  have  hitherto  had. 

Note. — On  earth- works  at  Fort  Ancient.  The  enduring  parapet  still 
tracing  the  brink  of  the  precipice  presents  only  a  broken  outline  of 
ruined  strength.  The  location  of  this  work  in  its  details  proves  it  to 
have  been  one  of  the  most  perfect  in  the  world.  An  immense  tree  which 
grew  upon  the  parapet  fell  where  it  grew ;  the  rings  which  indicated  its 
growth  were  counted  some  years  ago,  and  showed  it  to  be  five  hundred 
years  old^  It  is  about  230  feet  above  the  level  of  the  river  (Little 
Miami). 

H,  Mis.  170 ^23 
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ON  CBETAIN   PABASITES,  COMMENSALS,  AND  DOMIOILI- 
ARS  IN  THE  PEARL  OYSTERS  MELEAQRINJE. 

By  Robert  E.  C.  Steakns. 

The  presence  of  nodules  or  tubercles  on  the  interior  surface  of  the 
shells  or  valves  of  lamellibranch  (bivalve)  moUusks  is  of  frequent  oc- 
currence. These  excrescences  are  nacreous  or  otherwise,  according  to 
the  character,  in  this  respect,  of  the  shell  in  which  or  upon  which  they 
occur.  They  are  found  alike  in  fresh- water  and  marine  species.  In  the 
pond  and  river  mussels  [Unionidce)^  they  are  chiefly  due  to  interior 
causes;  in  marine  forms,  like  the  cockles  (Carditim),  mussels  (Mytilus)^ 
the  scallops  {Fecten)j  etc.,  these  formations  are  generally  traceable  to  ex- 
terior causes.  It  is  often  the  case  that  specimens  of  the  large  scallop  of 
the  New  England  coast  (P.  tenuicostatns)^  are  so  burrowed  into  by  a  spe- 
cies of  sponge  {Cliona  sulj^hurea)  that  nearly  the  entire  inside  surface  of 
the  valves  will  be  roughened  with  sharp,  thickly-set  pustulae. 

So,  too,  with  the  beautiful  pecten  of  the  west  coast,  P.  Jiastatusj  com- 
mon in  certain  localities  in  Puget  Sound.  Fully  one-half  of  the  speci- 
mens obtained  by  the  dredge  are  so  defaced  by  the  ravages  of  a  similar 
species  of  sponge  as  to  be  of  no  value. 

We  sometimes  meet  with  these  nodulsB  in  the  shells  of  marine  gas- 
tropods, notably  the  HaliotidcCj  popularly  known  as  Abalones,  or  ear- 
shells.  In  all  of  the  marine  si)ecies  in  whiclr  these  nodules  occur  it 
will  usually  be  found  that  the  substance  of  the  shell  has  been  bored 
into  from  the  outside  by  either  a  species  of  pholad  or  lithodomus. 

Neither  of  these  forms  are,  properly  speaking,  either  parasites  or  com- 
mensals. 

They  are,  more  definitely,  domiciliaresy  and  excavate  their  burrows, 
n^t  for  the  purpose  of  getting  at  the  softer  parts  of  the  mollusk  upon 
whose  shell  they  have  ^* squatted''  in  order  to  use  said  softer  parts  as 
food,  after  the  manner  of  the  predaceous  Naticas  and  PurpuraSj  but 
solely  for  the  purpose  of  a  residence  or  domicile. 

The  lithodomi,  especially,  burrow  into  many  species  of  shells,  and  the 
pholad,  so  often  found  in  the  heavy  shells  of  old  individuals  of  the 
iraliotidWj  I  am  inclined  to  believe  as  a  differentiated  and  dwarfed  va- 
riety of  a  widely  distributed  rocJc-borer.  A  related  form  {Martesia 
cuneiformis  Gray)  is  common  on  the  Atlantic  coast  of  North  America, 
and  may  often  be  seen  in  situ  in  the  shells  of  the  common  oyster  (0. 
virginica). 

The  burrows  of  these  shell-boring  pholads  and  lithodomi  are  at  first 
quite  small,  increasing  in  size  in  the  same  ratio  as  the  burrower  in- 
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creases  in  age  or  in  growth.  After  a  while  the  depth  of  the  boring  is 
equal  to  the  thickness  of  the  shell  in  which  it  has  been  made,  and  the 
occupant  of  the  latter,  in  order  to  keep  his  own  shell  intact  and  main- 
tain the  integrity  of  his  own  domicile,  commences  depositing  layer  npon 
layer  of  nacreous  or  porcellaneous  matter,  as  the  case  may  be.  In 
keeping  pace  with  the  continued  encroachments  of  the  domiciliary 
squatter  upon  the  outside,  this  deposit  finally  becomes  a  more  or  less 
conspicuous  protuberance. 

In  one  of  the  mother-of  pearl  shells  which  illustrate  this  paper  (Plate 
I,  which  exhibits,  as  do  all  the  figures,  the  inner  side  of  the  shell),  the 
exterior  has  been  perforated  in  both  directions;  that  is  to  say,  trans- 
verselyj  or  at  right  angles  to  the  growth-layers  of  the  shell  also  between 
the  growth-layers,  the  first  class  of  perforations  leading  to  the  separate 
rounded  nodules  and  the  latter  to  the  elongated  form.  If  the  reader 
had  the  shell  in  his  hand,  so  that  he  could  turn  it  over  and  examine 
the  exterior  perforations,  he  would  at  once  perceive  that  the  site  of  each 
of  the  nodules  or  tubercles  exactly  corresponds  with  the  site  of  an  ex- 
terior perforation  or  burrow. 

In  the  Haliotis  shelly  the  domiciliares  are  a  species  of  pholad  (PeniteUa 
parva  Tryon),  and  the  site  of  each  may  be  seen  on  the  outside  of  the 
shell  and  the  corresponding  nodosity  on  the  inside. 

Plate  I  represents  an  adult  abalone  or  ear-shell,  Haliotis  rufescens 
Swainson  (Mus.  No.  74877),  a  Californian  species.  The  figures  1, 2,  and 
3  indicate  the  rounded  elevations  of  nodules  caused  by  PeniteUa^  and 
figures  4,  5,  and  C  show  the  ends  or  edges  of  the  pholad  shells,  the  sur- 
face of  the  ear-shell  having  been  bored  through  or  otherwise  removed. 

Sometimes  these  nodules  or  tubercles  are  due  to  some  foreign  inor- 
ganic matter,  a  particle  getting  in  between  the  mantle  of  the  mollusk 
and  the  inner  surface  of  its  shell.  In  such  cases  it  is,  we  may  say,  at 
once  plastered  over,  and  thus  fixed  upon  the  surface  of  the  valve. 

Free  concretions,  i.  e.,  unattached  or  non-adherent  nodules,  are,  as  is 
well  understood,  caused  by  some  particle,  organic  or  inorganic,  becom- 
ing in  some  way  lodged  exclusively  in  the  soft  parts  of  the  body  of  the 
mollusk,  and  so  far  away  from  the  surface  of  the  shell  as  not  to  ad^it 
of  its  being  cemented  to  it. 

No  doubt  many  of  the  moUusca,  both  gastropod  and  lamellibranch, 
contain  or  are  inhabited  by  true  parasites.  In  certain  species  of  fresh- 
water mussels  {Anodonia  cygnea  of  Europe,  and  Anodonta  fluviatilis  of 
America)  a  species  of  water  mite  {Atax)  has  been  detected,  and  some- 
times Filaria  (thread  worms)  and  other  forms  occur. 

CRUSTACEAN  PARASITES. 

A  small  species  of  crab  (Pinnotheres),  an  epicurean  no  doubt,  finds 
a  salubrious  habitation  in  the  common  oyster,  but  parasites  of  any  con- 
siderable size  appear  to  be  rather  rare. 

Besides  Pinnotheres  ostreum  Say,  the  name  of  the  species  above  referred 
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to,  another  small  crab  {Pinnotheres  maculatus  Say)  is  sometimes  found 
in  the  common  mussel  {Mytilvs  edulis)^  and  the  large  scallop  {Pecten 
tenuicostatus)  before  mentioned.  It  is  doubtful,  however,  whether  these 
crabs  are  really  parasites  or  only  commensals,  though  probably  the 
former. 

Before  the  Zoological  Society  (London,  April  6, 1866),  Dr.  H.  Wood- 
ward exhibited  specimens  of  animals,  commensal  or  parasitic,  in  the  pearl 
mussels  of  Australia.  Among  these  was  ^^a  specimen  of  Pinnotheres 
which  has  been  entombed  in  a  cyst  of  x>earl  by  a  living  pearl-mussel," 
etc. 

He  further  remarked :  *'  It  seems  extraordinary  and  beyond  belief 
that  the  Meleagrina  should  of  all  the  Gonchifera  be  the  one  to  resent  the 
commensalism  of  the  pea-crab,  which  has  been  known  since  the  days  of 
Cicero,  Pliny,  Oppian,  and  Aristotle,  to  inhabit  the  shell  of  the  Pinna 
and  the  oyster,  and  has^^been  recorded  from  Aatarte,  Pectunculus^  and  at 
least  some  half-dozen  other  bivalves,  with  whom  it  appears  to  livo  on 
the  most  friendly  terms. 

"  It  is  the  females,  however,  which  constantly  reside  within  the  shells 
of  the  Conchifera,  whilst  the  males  are  said  to  avail  themselves  of  favor, 
able  opportunities  to  visit  the  females  in  their  retirement 

"  Whether  or  not  in  this  case  the  unlucky  male  intruded  himself  upon 
Meleagrina  at  an  unfavorable  period,  and,  finding  no  female  Pinnotheres, 
l>enetrated  so  far  beneath  the  mantle  of  the  pearl-mussel  as  to  be  un- 
able to  retreat,  one  thing  is  quite  clear,  namely,  that  the  Melea{frina 
entombed  the  intruder  in  a  cyst  of  pearl  from  which  the  clever  pearl- 
button  maker  alone  liberated  him." 

FISH   PARASITES. 

We  have,  however,  evidence  of  the  occurrence  of  fishes  of  two  species 
as  parasites  in  the  true  pearl  oyster,  or  mother  of  pearl  shell  Meleagrina, 
not  by  the  presence  of  the  living  fish,  or  even  by  dead  specimens  of 
"  fish  in  the  flesh,"  if  we  may  use  so  convenient  a  paradox,  but  by  their 
entombed  remains  in  the  form  of  nacreous  nodulie  or  tubercles  on  the 
slfells  or  valves  of  the  said  mollusk. 

At  a  subsequent  meeting  of  the  Zoological  Society  (June  1, 1886), 
Dr.  GUnther  exhibited  a  specimen  of  a  small  fish  of  the  genus  Fierasfer 
embedded  in  a  pearl  oyster,  and  said : 

"  The  specimen  which  is  represented  in  the  accompanying  woodcut 
of  the  natural  size  has  been  in  my  possession  for  many  years.  It  is  an 
old  shell  of  Margarita  margariti/eraj*  in  which  there  is  imbedded,  be- 
hind the  impression  of  the  attractor  muscle,  a  perfect  individual  of  a 
fish  belonging  to  the  genus  Fierasfer.  The  fish  is  covered  by  a  thin  layer 
of  pearl  substance,  through  which  not  only  the  general  outlines  of  the 
body  but  even  the  eye  and  the  mouth  can  be  seen.  The  parasitic  habits 

eleagrina  margaritifera  L. 
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of  Fieranfer  are  well  known,  and  Putnam  describes,  in  the  *  Proceedings 
of  the  Boston  Society  of  Katural  History,'  Vol.  xvi,  1874,  p.  344,  a  spe- 
cies, pierasfer  dubius^  which  is  foand  on  both  coasts  of  Central  America, 
bat  inhabits  bolothnrians  on  the  Atlantic  and  pearl  oysters  on  the  Pa- 
cific side;  and  he  farther  mentions,  in  a  foot-note,  an  example  belonging 
to  the  Museum  of  GomparatiTe  Zoology  at  Cambridge,  in  which  also  a 
Fierasfer  has  been  imbedded  in  the  snbstance  of  the  shell.  In  this  case, 
as  well  as  in  oars,  the  fish,  instead  of  introducing  itself  into  the  cavity 
between  the  two  halves  of  the  mantle,  penetrated  between  the  mantle 
and  the  shell,  causing  irritation  to  the  mollnsk,  which  the  latter  resented 
by  immediately  secreting  the  substance  with  which  the  intruder  is  now 
covered.  It  is  remarkable  to  note  that  the  secretion  must  have  taken 
place  in  a  very  short  time,  at  any  rate  before  the  fish  could  be  destroyed 
by  decomposition." 

Soon  aft^r  the  close  of  the  New  Orleans  Exposition  Prof.  F.  Ferrari 
Perez  and  Senor  J.  6.  Aguilera,  of  the  Mexican  Geographical  Gommis- 
sion,  visited  Washington  and  remained  here  for  several  weeks  for  the 
purpose  of  comparing  and  identifying  various  natural  history  material 
with  the  assistance  of  the  curators  in  different  departments  of  the  Na- 
tional Museum. 

The  collections  in  charge  of  these  gentlemen,  so  far  as  molluscan  formg 
arc  considered,  were  rather  meager,  though  many  interesting  points 
l)ortaining  to  geographical  distribution  were  derived  from  the  examina- 
tion. 

The  collection  included  a  hundred  or  more  valves  of  the  common  pearl 
oyster  of  the  Pacific  coast  of  Mexico,  Meleagrina  fimbriata  Dkr.,  of 
which  two  or  three  species  have  been  made  by  as  many  authors.  Upon 
examining  these  last  winter  I  found  a  single  valve  (see  Plate  II,  Fig.  C), 
the  right  half  of  a  rather  young  individual  in  which  was  imbedded,  in 
very  nearly  the  same  region  as  in  the  specimen  mentioned  by  Dr.  Guu- 
tber,  a  small  fish  of  rather  a  long  and  slender  form,  probably  of  the 
same  genus  and  perhaps  the  same  spedes  as  that  inclosed  in  his  (Giin- 
ther's)  pearl-oyster  valve,  and  previously  described  by  Putnam,  as 
quoted  by  GUnther.  The  Mexican  collection  contained  but  a  single 
specimen  of  this  special  character. 

ANOTHEE  SPECIES  OF  FISH  DETECTED. 

Among  the  lot,  however,  were  two  or  three  valves,  in  each  of  which, 
inclosed  in  nacreous  splendor,  was  a  specimen  of  a  small  fish,  apparently 
a  siiecies  of  OHgocottm^  In  each  instance  the  fish  had  worked  its  way 
between  the  interior  face  or  surface  of  the  valve  and  the  mantle  towards 
and  near  to  the  adductor  muscle,  as  can  be  seen  by  examining  the  shell 
close  by  the  muscular  scar. 

The  squarish,  chunky  head  of  the  little  intruder,  also  the  somewhat 

*  Submitted  to  Dr.  Beao,  carator  of  ichthyology,  who,  though  not  p 
fiedly  refers  it  to  this  group. 
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prominent  spines  of  the  bead,  are  easily  discerned,  thoagh  covered  and 
partially  obscured  by  the  coating  of  nacre.    (See  Plate  III,  Fig.  D.) 

The  single  specimen  containing  the  inclosed  Fierasfer  was  retained 
by  the  commission,  bat  one  of  the  others  (Plate  III,  Fig.  E)  was  kindly 
presented  to  the  National  Museum.    (No.  73934a.) 

I  am  not  aware  that  the  occurrence  of  OligocoUus  in  this  way  has  here- 
tofore been  observed  or  made  known. 

This  determination  is  not  positive.  The  specimen  (73934a)  repre- 
sented in  Plate  III,  Fig.  E,  is  not  as  favorably  presented  for  this  pur- 
pose as  in  the  others  in  the  possession  of  the  commission. 

The  genus  Oligocottm  Oirard  includes  certain  small  fishes  inhabiting 
rock  pools  between  tide  marks  on  the  Pacific  coast  of  North  America. 
The  species  described,  and  their  distribution  as  given  in  Jordan  and 
Gilbert's  Synopsis  of  the  Fishes  of  North  America  (Bulletin  of  the  U. 
8.  National  Museum,  No.  16),  is  as  follows : 

0.  analis  Ord.,  coast  of  California ;  abundant  in  rock  pools,  from 
Monterey  southward  to  Lower  California. 

0.  maculoausy  Grd.,  San  Luis  Obispo  to  Alaska,  exceedingly  abun- 
dant northward. 

0,  glohicepB^  Ord.,  Pacific  coast  northward  to  Kodiak,  in  rock  pools; 
rather  rare. 

Assuming  that  Dr.  Bean  is  correct  in  placing  the  above  in  this  group, 
it  will  be  observed  that  whether  it  belongs  to  the  more  southern  species 
of  the  three  (0.  analis)  or  otherwise,  the  geographical  disribution  is 
evidently  considerably  extended,  as  the  pearl-oysters  in  which  our 
specimens  are  inclosed  came  from  the  Oulf  of  California,  where  the 
fishery  of  these  shells  is  carried  on. 

After  entering  the  shell,  which  of  course  must  be  at  such  time  as 
the  vjalves  are  partially  open  or  gaping,  these  fishes  find  no  obstruction 
to  their  course  as  they  push  their  way  towards  the  interior  between  the 
mantle  and  the  smooth  inner  surface  of  the  valves  until  theyapproach 
the  adductor  muscle,  and  here  they  find  a  barrier  which  most  likely 
causes  them  to  expend  somewhat  greater  activity  or  energy  and  conse- 
quently in  a  correspondingly  increased  degree  disturb  the  serenity  if 
not  the  structural  economy  of  the  oyster. 

Having  reached  thus  far,  the  invader  is  in  the  immediate  vicinity  of— if 
not  the  seat  of  intellect,  then — the  center  of  sensitiveness.  The  deposit 
of  nacre  in  such  instances  must  be  very  rapid,  and  it  is  quite  possible 
that  the  unwelcome  explorer  is  not  only  enshrouded  and  entombed  in 
pearl,  but  previously  drowned  in  a  pearlaceous  flood,  for  it  may  be  rea- 
sonably presumed  that  the  annoyance  caused  by  its  presence  must  be 
exceedingly  great,  and  likely  to  induce  a  copious  flow  of  nacreous  lymph 
at  the  point  and  in  the  region  of  greatest  irritation. 

It  is  evident  that  the  deposition  and  induration  are  sufficients  rapid 
to  inclose  the  parasite  before  decomposition  has  taken  place. 

December  15, 1886. 
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Plate  I. 

(Fig.  A.) 

RaliotU  rufescens  Swainson  (Maseum  No.  74877),  tbe  red-backed  ear-sbell  or  abalone 
of  California  and  elsewhere,  on  the  west  coast  of  America  (somewhat  rednced). 

The  figares  1,  2,  and  3  indicate  nodnles  caused  by  the  burrowing  of  Apholad,  Peni- 
lellapartHif  and  4, 5,  and  6  show  other  nodnles,  the  nacreous  coating  removed  by  ac- 
cident or  otherwise,  exposing  the  edges  of  the  pholad  shells,  etc. 

From  nature,  by  W.  H.  Chandlee. 

J     (PlatbIL) 
Fig.  B. 

Bight  valve  of  the  pearl-oyster,  mother-of-pearl  shell  Meleagrina  fimbriaia  Dun- 
ker,  two-thirds  natural  size  (a  West  Mexican  species)  showing  rounded  and  elongated 
tubercles  or  nodulse  caused  by  perpendicular  and  inter  lamellar  perforations  of  litho- 
domi. 

From  nature,  by  W.  H.  Chandlee. 

Specimen  belongs  to  U.  S.  Nat.  Museum,  No.  739345. 

(Fig.  C.) 

Bight  valve  (two-thirds  natural  size)  of  Meleagrina  fimhriata  Dkr.,  mother-of-pearl 
shell  from  west  coast  of  Mexico  with  parasitic  fish  Fieraafer  inclosed  in  same. 
From  nature,  by  A.  Z.  Shiudler. 
Specimen  belongs  to  the  Mexican  Geographical  Commission. 


Plate  m. 

(Fig.  D.) 

Bight  valve  (two- thirds  natural  size)  of  Meleagtina  fimbriaia  Dkr.,  mother-of-psarl 
shell  from  west  coast  of  Mexico  with  parasitic  fish  Oligocotttu  sp.  inclosed  in  same. 
From  nature,  by  A.  Z.  Shindler. 
Specimen  belongs  to  the  Mexican  Geographical  Commissior 

(Fig.  E.) 

Left  valve  (two-thirds  natural  size)  of  Meleagrina  fimbriaia  Dkr.,  from  west  coast  of 
Mexico,  with  parasitic  fish  OUgoootius  sp.  inclosed  in  same. 
From  nature,  by  W.  H.  Chandlee. 
Specimen  belongs  to  the  U.  S.  Nat.  Museum,  No.  73934«. 
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Plate  I. 


Fia.  A.—Haliotis  rufescens.    (Nearly  natural  size.) 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Smithsonian  Report,  1886,  Part  I.— Oyster  Parasites.     Stearns. 


Plate  II. 


Fig.  B.— Rifrht  valv^)  of  Meleagrina  fimbriata.    (f  natural  size.) 


Fio.  C — Right  valve  of  Meleagrina  fimbriata.    (|  natural  size.) 
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Plate  III. 


X, 
Fio.  D.— Right  valve  of  Meleagrina  finibriata.    (|  natural  size.) 


Fio.  E.— Left  valve  of  Meleafjripa  fimbriata.    (|  natural  size.) 
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TIMB-EBCKOinNG  FOB  THE  TWENTIETH  CENTURY. 
By  Sanford  FLKiiiNOy  C.  M.  G.,  LL.  D.,  C.  £,,  etc. 

Daring  the  early  historical  ages  mach  chronological  confusion  pre- 
vailed^ and  it  is  largely  owing  to  this  cause  that  the  annals  of  the  cen- 
turies which  preceded  the  Christian  era  are  involved  in  obscurity.  The 
attempt  to  end  this  general  disorder  was  made  by  Julius  Caesar,  who 
established  regulations  with  respect  to  the  divisions  of  time  and  the 
mode  of  reckoning  lo  be  followed.  The  Julian  Calendar  was  introduced 
forty-six  years  before  Christ  It'continued  unchanged  until  the  six- 
teenth century.  In  1582  recognition  was  obtained  of  the  errors  and 
defects  which  the  circumstances  of  the  period  had  made  manifest  and 
which  demanded  correction.  Pope  Gregory  XIII  accordingly  directed 
the  reformation  of  the  calendar  and  established  new  rules  of  intercala- 
tion. These  two  epochs  are  certainly  the  most  important  in  the  history 
of  our  chronology. 

Three  centuries  have  passed  since  the  reform  of  Pope  Gregory.  New 
continents  have  been  opened  to  civilization  and  immense  regions  then 
wholly  unknown  to  Europe  have  been  peopled  by  races  busied  in  com- 
merce and  skilled  in  the  arts,  and  characterized  by  unwearied  energy  and 
determination.  In  these  three  hundred  years  a  marvellous  succession 
of  inventions  bearing  upon  h  uman  activity  and  progress  has  been  intro- 
duced, and  the  character  of  nearly  every  requirement  of  life  has  under- 
gone change.  The  discove^es  and  inventions  whicli  have  marked  this 
period  have  produced  new  conditions  of  society;  and  our  minds  have 
received  an  impulse  which  leads  to  investigation  wherever  need  of  im- 
provement appears  to  be  demanded.  It  is  within  the  last  half  century 
more  especially  that  the  bounds  of  human  knowledge  have  been  so 
wonderfully  extended ;  perhaps  in  the  whole  world's  annals  no  fifty 
years  have  witnessed  such  a  marvellous  revolution.  The  triumphs  of 
applied  science  in  facilitating  intercourse  between  men  and  nations 
have  given  an  extraordinary  impulse  to  general  progress,  but  in  so  do- 
ing they  have  developed  imperfections  in  our  system  of  time-notation 
which  previously  were  unknown,  and  it  is  no  longer  possible  to  escape 
the  conviction  that  we  have  reached  a  stage  when  further  reform  is  de- 
manded as  a  requirement  of  our  condition.  The  necessity  for  a  reform 
in  time-reckoning  is  recognized  by  the  highest  authority,  and  has  ob- 
tained a  hold  of  public  opinion.  The  President  of  the  United  States, 
General  Arthur,  at  the  request  of  Congress,  authoritatively  took  pro- 
ceedings to  bring  the  subject  prominently  to  the  attention  of  the  world. 
After  prolonged  diplomatic  correspondence  with  the  Governments  of 
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foreign  powers,  he  invited  delegates  from  all  nations  to  a  scientific  con- 
ference at  Washington  in  which  the  snbject  should  be  fully  considered. 

The  conference  met  in  the  autumn  of  1884.  Twenty-five  nationalities 
were  represented.  The  proceedings  extended  over  the  month  of  Octo- 
ber, and  they  resulted  in  the  almost  unanimous  adoption  of  seven  reso- 
lutions bearing  upon  time-reckoning. 

As  no  records  can  be  in  accord  unless  a  common  starting  point  bo 
agreed  upon  from  which  computations  are  to  be  made,  the  first  resolu- 
tions had  reference  to  the  determination  of  an  initial  meridian.  The 
meridian  passing  through  Greenwich  was  selected. 

In  the  fourth  and  fifth  resolutions  the  conference  laid  down  the  follow- 
ing important  principles : 

IV.  "  That  the  conference  proposes  the  adoption  of  a  universal  day 
for  all  purposes  for  which  it  may  be  found  convenient  and  which  shall 
not  interfere  with  the  use  of  local  or  other  standard  time  where  desira- 
ble.'^ 

V.  "  That  the  universal  day  is  to  be  a  mean  solar  day ;  is  to  begin  for 
all  the  world  at  the  moment  of  mean  midnight  of  the  initial  meridian, 
coinciding  with  the  civil  day  and  date  of  that  meridian,  and  is  to  be 
counted  from  zero  to  twenty-four  liours.'' 

The  opening  of  the  national  Congress  at  Washington  shortly  followed 
the  international  conference.  The  President  regarded  the  importance 
of  the  proceedings  to  be  such  as  to  call  for  special  mention  of  them  in 
his  annual  message.  General  Arthur  thus  expressed  himself  on  the 
subject:  **The  conference  concluded  its  labors  on  the  1st  of  November, 
having  with  substantial  unanimity  agreed  upon  the  meridian  of  Green- 
wich as  the  starting  point  whence  longitude  is  to  be  computed  through 
one  hundred  and  eighty  degrees  eastward  and  westward,  and  upon  the 
adoption,  for  all  purposes  for  which  it  may  be  found  convenient,  of  a 
universal  day,  which  shall  begin  at  midnight  on  the  initial  meridian 
and  whose  hours  shall  be  counted  from  zero  up  to  twenty-four.'^ 

There  was  no  exaggerated  importance  in  these  allusions,  for  the  con- 
clusions of  the  conference  are  productive  of  most  important  results. 
They  make  provision  for  terminating  all  ambiguity  in  hours  and  dates 
and  for  establishing  throughout  the  world,  free  from  national  suscepti- 
bility and  caprice,  perfect  uniformity  in  reckoning  time.  Some  years 
may  elapse  before  the  new  notation  becomes  the  one  recognized  mode 
of  reckoning;  but  when  it  shall  have  been  generally  accepted  in  the 
practice  of  daily  life,  it  is  calculated  to  sweep  away  the  difficulties  now 
experienced,  and  it  will  add  greatly  to  the  general  convenience  of  civil- 
ized man. 

One  of  the  first  practical  efforts  to  direct  public  attention  to  the  rap- 
idly growing  necessity  for  a  comprehensive  reform  in  time-reckoning 
can  be  found  in  a  paper  published  in  the  Transactions  of  the  Canadian 
Institute,  Toronto,  for  the  session  of  1878-'79.*    This  paper  adduces  in 

*  Time-reckoning  and  the  selection  of  u  prime  meridian  to  be  common  to  ail  nations. 
By  Sandford  Fleming. 
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support  of  its  argument  many  pertineut  facts,  and  points  out  tbat  the 
gigantic  systems  of  railways  and  telegraphs  which  in  modern  times 
have  been  established  in  both  continents  have  developed  social  and 
commercial  conditions  which  never  previously  existed.  These  condi- 
tions have  so  affected  the  relations  of  time  and  distance  as  to  establish 
the  fact  that  our  inherited  system  of  notation  is  defective;  that  it  is 
inconvenient  to  men  of  business;  that  it  produces  confusion  and  fre- 
quently results  in  loss  of  life,  and  leads  to  other  difficulties;  that  under 
the  circumstances  which  have  followed  the  substitution  of  steam  for 
animals  as  a  motive  power,  the  ancient  usages  as  retained  in  our  nota- 
tion of  hours  and  dates  are  generally  inappropriate.  Moreover,  the  use 
of  the  telegraph  in  our  daily  lives  practically  subjects  the  whole  surface 
of  the  globe  to  the  observation  of  civilized  communities  in  each  individ- 
ual locality.  It  leaves  no  interval  of  time  between  widely  separated 
places  proportionate  to  their  distances  .apart.  It  practically  brings 
into  close  contact  the  opposite  sides  of  the  earth  where  daylight  and 
darkness  prevail  at  the  same  period.  By  this  agency  noon,  midnight, 
sunrise,  sunset,  and  the  whole  range  of  intermediate  gradations  of  the 
day,  are  all  observed  and  recognized  at  the  same  moment.  Thus  in 
matters  out  of  the  domain  of  local  importance  confusion  is  developed 
and  all  count  of  time  is  thrown  into  multiplied  di^rder. 

Again,  under  the  usages  now  observed,  a  day  is  assumed  to  begin 
twelve  hours  before — and  end  twelve  hours  after — the  sun  passes  the 
meridian  of  any  place.  As  the  globe  is  constantly  revolving  on  its  axis, 
a  fresh  meridian  is  every  moment  coming  under  the  sun ;  as  a  conse- 
quence a  day  is  always  beginning  somewhere  and  always  ending  some- 
where. Each  meridian  around  the  circumference  of  the  sphere  has  its 
own  day,  and  therefore  it  results  that  there  are,  during  every  diurnal 
revolution  of  the  earth,  an  infinite  number  of  local  days  all  beginning 
within  a  space  of  twenty-four  hours  and  each  continuing  twenty-four 
hours.  These  days  overlap  each  other,  but  they  are  as  perfectly  distinct 
as  they  are  infinite  in  number.  While  a  day  is  nominally  twenty-four 
hours  in  length,  as  a  matter  of  fact  forty-eight  hours  elapse  between  the 
first  beginning  and  the  last  ending  of  every  week  day.  Taking  the 
whole  globe  into  our  view,  Sunday  actually  commences  in  the  middle  of 
Ssiturday  and  lasts  until  the  middle  of  Monday.  Again,  Saturday  runs 
inio  the  middle  of  Sunday,  while  Monday  begins  twenty-four  hours  be- 
fore Sunday  comes  to  an  end  and  continues  twenty -four  hours  after 
Tuesday  commences.  Similarly  for  all  the  days  of  the  week,  as  time  is 
now  reckoned.  Except  those  on  the  same  meridian,  there  are  no  simul- 
taneous days  on  the  earth's  surface,  and  as  the  different  days  are  always 
in  the  various  stages  of  advancement,  discrepancies  and  errors  must 
necessarily  result  in  assigning  the  precise  period  when  an  event  takes 
place.  The  telegraph  may  give  the  exact  local  time  of  an  occurrence, 
but  the  time  so  given  must  be  in  disagreement  with  local  time  on  every 
other  meridian  around  the  globe.    An  event  occurring  on  any  one  day 
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may  on  the  instant  be  announced  in  a  locality  where  the  time  is  that  of 
the  previous  day,  and  in  another  locality  where  the  time  is  that  of  the 
following  day.  About  the  period  when  the  month  or  year  passes  into 
another  month  or  year  an  occurrence  may  actually  take  place,  accord- 
ing to  our  present  system  of  reckoning,  in  two  different  months  or  in 
two  different  years;  indeed,  there  can  be  no  certainty  whatever  with 
regard  to  time,  unless  the  precise  geographical  position  be  specified  as 
an  essential  fact  in  connection  with  the  event  described.  Under  these 
circumstances  it  must  be  conceded  that  our  present  system  of  notation 
is  most  defective,  certainly  it  is  unscientific,  and  possesses  every  ele- 
ment of  confusion;  it  produces  a  degree  of  ambiguity  which,  as  railways 
and  telegraphs  become  greatly  multiplied,  will  lead  to  complications  in 
social  and  commercial  affairs,  to  errors  in  chronology,  to  litigation  in 
connection  with  succession  to  property,  insurance,  contracts,  and  other 
matters;  and,  in  view  of  individual  and  general  relationships,  it  will 
undoubtedly  act  as  a  clog  to  the  business  of  life  and  prove  an  increas- 
iug  hindrance  to  human  intercourse. 

The  problem  to  be  mastered  is  to  put  an  end  to  this  confusion.  In 
order  to  do  so,  it  is  important  that  we  should  endeavor  to  form  correct 
ideas  of  time  and  its  attributes. 

According  to  the  Ordinary  usages  which  we  follow,  the  time  of  any 
particular  locality  depends  upon  its  position  on  the  earth's  surface ;  in 
other  words,  upon  its  longitude.  The  principle  followed  is  that  there 
is  a  separate  time  on  every  meridian  around  the  circumference  of  the 
globe.  Let  us  carry  this  theory  to  its  logical  conclusion.  Take,  by  way 
of  example,  a  hundred  or  a  thousand  meridians,  each  with  a  distinct  and 
separate  time.  It  will  be  conceded  that  what  is  true  of  one  point  on  a 
meridian  must  be  true  of  every  point.  A  meridian  line  runs  due  north 
and  south  on  the  earth^s  surface  from  pole  to  i)ole;  hence  it  follows 
that  at  the  point  where  every  meridian  must  converge  we  have  the  time 
of  every  meridian.  That  is  to  say,  at  the  earth's  pole,  a  point  common 
to  every  meridian,  there  are  a  hundred  or  a  thousand  different  nota- 
tions of  time,  each  distinct  and  separate.  The  extreme  absurdity  of 
this  hypothesis  establishes  beyond  question  that  the  premises  are  false; 
and  it  is  in  no  way  surprising  that  confusion  and  difficulty  result  from 
a  system  such  as  we  possess,  based  on  principles  so  erroneous. 

We  may  here  ask  the  question :  "  Why  should  time  vary  with  every 
mile  of  longitude!"  The  answer  comes.  It  is  not  possible  to  conceive 
more  than  a  single  unity  of  time  in  the  whole  universe.  Time,  which  is 
*'  an  infinite  continuity  in  infinite  space,"  resembles  a  mighty  river, 
whose  unvarying  stream  passes  before  us.  Such  a  river  is  unchangea- 
ble, yet  continually  changing ;  volumes  of  water  always  advancing  are 
replaced  by  new  volumes  in  perpetual  succession,  and  yet  the  river  con- 
tinues one  and  the  same  ever  flowing  unity.  The  passing  stream  of  time 
is  much  the  same,  and  the  problem  presented  to  us  is  to  keep  a  proper 
record  of  its  flow.    It  is  perfectly  obvious  that  the  principles  which 
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shoald  govern  should  be  such  as  to  secure  complete  accord  in  the  detail 
of  its  admeasurement  independently  of  locality.  All  peoples  are  con- 
cerned in  the  attainment  of  harmonious  results^  and  therefore  it  is  im- 
portant that  they  should  acquiesce  in  the  employment  of  the  same  unit 
of  computation  and  in  counting  the  measurements  from  one  common 
zero. 

We  have  not  to  look  in  vain  for  a  convenient  unit  and  the  most  per- 
fect instrument  for  measuring  the  passage  of  time.  The  rotation  of 
the  earth  on  its  axis  is  marked  by  complete  uniformity  of  movement, 
and  nothing  is  more  certaiu  than  the  recurrence  of  this  diurnal  phenom- 
enon. Accordingly  the  earth  itself  supplies  all  our  wants  as  a  time- 
keeper; in  it  we  have  at  our  command  a  perpetual  standard  for  the  use 
and  guidance  of  the  entire  family  of  man. 

Before,  however,  we  can  attain  this  end  it  is  essential  that  mankind 
should  come  to  an  agreement  on  the  following  points: 

1.  With  respect  to  a  zero  from  which  the  revolutions  are  to  be  counted. 

2.  The  acceptance  of  a  common  subdivision  and  a  common  notation 
by  which  parts  of  revolutions  will  be  known  by  all  and  receive  univer- 
sal recognition. 

The  importance  of  a  definite  understanding  on  these  points  is  self- 
evident,  for  if  each  individual  or  group  of  individuals  adheres  to  the 
practice  of  observing  time  from  different  zeros  and  each  maintains  sep- 
arate reckonings  of  it,  the  outcome  must  be  general  confusion,  such  aH 
we  now  exi>erience. 

If  in  imagination  we  place  ourselves  at  one  extremity  of  the  earth's 
axis,  we  shall  find  ourselves  in  a  peculiarly  favorable  position,  free  from 
all  local  influences,  for  observing  the  revolutions  of  the  globe.  At  no 
other  point  in  the  northern  hemisphere  are  the  conditions  the  same.  A 
spectator  standing  at  the  north  pole  would  have  neither  east  nor  west ; 
in  whatever  direction  he  might  cast  his  eyes  he  would  look  towards  the 
south ;  he  would  no  longer  see  the  daily  return  of  sunrise  and  sunset ; 
the  sun  when  visible  would  move,  or  seem  to  move,  in  a  horizontal  line, 
and  its  path  would  encircle  the  earth  parallel  to  and  not  far  distant 
from  the  horizon.  Under  such  circumstances  it  would  not  be  possible 
to  note  the  diurnal  revolutions  of  the  earth  by  the  rising  or  setting  of 
the  sun,  or  by  the  sun's  greatest  altitude  at  midday,  or  by  his  southern 
position  in  the  heavens.  As  the  passage  of  time  can  only  be  marked 
by  events,  what  course  could  be  followed!  Obviously  it  would  be  nec- 
essary to  take  special  means  to  observe  the  earth's  diurnal  rotation,  and 
the  method  most  readily  to  suggest  itself  would  be  to  select  a  conspic- 
uous object  near  the  horizon  and  according  to  this  object  observe  the 
sun's  passage  over  it.  The  object  so  selected  would  become  the  zero  of 
time,  and  the  internal  between  two  successive  solar  passages  would  be 
the  period  occupied  by  a  revolution  of  tlio  earth.  If  from  zero  the  hori- 
zon be  divided  into  a  series  of  arcs  of  15^  each  the  whole  circle  around 
will  consist  of  twenty-four  divisions.    If  each  of  the  division  points  be 
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numbered  from  zero  in  the  direction  contrary  to  the  motion  of  the  earth 
or  towards  the  right,  and  in  imagination  the  numbers  be  placed  in  a 
conspicuous  manner  against  the  sky,  the  spectator  will  have  within  his 
range  of  vision  a  great  dial-plate  on  which  as  it  revolves  the  vertical 
sun  will  continually  point  to  the  passing  hours.  With  the  twenty-four 
division  points  so  numbered  around  the  circle  of  the  horizon,  it  is  obvi- 
ous that  every  hour  in  the  day,  and  equally  the  smaller  divisions  of 
time,  will  invariably  be  manifested  by  the  solar  passage. 

As  the  imaginary  point  of  observation,  the  north  pole,  is  common  to 
every  meridian,  the  hours  and  minutes  indicated  by  the  great  polar 
chronometer  will  be  equally  common  to  every  locality  on  the  surface  of 
the  globe.  Whatever  the  longitude,  the  solar  passage  will  be  the  index 
of  time.  Two  successive  passages  at  zero  will  complete  an  interval  of 
twenty-four  hours ;  but  it  will  not  be  a  day  in  the  ordinary  sense,  as  an 
ordinary  day  is  a  local  phenomenon  in  no  two  longitudes  identical.*  To 
distinguish  this  new  interval  of  time  common  to  the  whole  world  from 
the  infinite  number  of  local  days  at  present  recognized  it  has  been  sug- 
gested to  term  it  the  "  Cosmic  Day,''  or  some  distinctive  appellation  by 
which  it  may' be  known. 

Necessarily  the  zero  point  must  be  arbitrarily  selected  according  to 
convenience,  and  any  zero  whatever,  other  things  being  equal,  would 
serve  the  purpose  which  we  have  in  View.  We  have  only  to  a^ssume  the 
zero  so  selected  to  coincide  with  the  Antiprime  Meridian  determined  by 
the  Washington  Conference,  and  the  Cosmic  Day  will  be  identical  with 
the  Universal  Day,  established  under  the  same  authority.  •  A  Universal 
or  Cosmic  Day  may  therefore  be  defined  as  the  interval  of  time  between 
two  succeeding  solar  passages  at  the  Antiprime  Meridian  common  to  all 
nations. 

In  his  recent  discourse  on  the  subject  at  the  Koyal  Institution,  Lon- 
don, the  astronomer  royal  for  Great  Britain,  Mr.  Christie,  expressed  a 
preference  for  the  term  "  World  Time"  to  designate  this  new  measure  of 
duration.  It  has  been  termed  "  Cosmic  Time"  by  various  societies  and 
individuals;  but  the  name  is  of  secondary  importance^  if  it  be  under- 
stood that  the  new  measure  of  time  is  equally  related  to  every  locality. 
By  its  very  nature,  Cosmic  Time,  or  by  whatever  name  it  may  be  known, 
must  coincide  with  some  one  of  the  multiplicity  of  existing  times.  The 
decision  of  the  Washington  Conference  caused  it  to  correspond  with 
Greenwich  Civil  Time.  Greenwich  time  is  the  local  time  of  Greenwich. 
Cosmic  Time  is  a  new  and  an  entirely  different  conception;  it  is  the  time 
of  the  world  common  to  every  nation.  *'Cosmic"  and  "Greenwich"  time 
are  identical  fortuitously,  but  the  expressions  imply  two  totally  differ- 
ent ideas,  and  a  proper  deference  to  national  sensitiveness  suggests  the 
good  taste  and  expediency  of  distinguishing  the  two  ideas  by  difterent 
terms.    Some  distinctive  name  is  undoubtedly  called  for,  until  the 

•  The  Nautical  Almanac  defines  an  ordinary  solar  day  to  be  the  interval  of  time  be- 
tween the  departure  ofany  meridian  from  the  suu  and  its  succeeding  return  to  it. 
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l)eriod  arrives  when  the  unification  of  time  will  be  complete.  In  the  not 
far  distant  future  it  may  become  equally  as  unnecessary  to  speak  of 
" Solar,"  '*  Lunar,'^  "Astronomical,"  "Civil,"  "Nautical,"  "Local,"  " Cos- 
mic," or  "  World"  time,  as  at  present  it  is  unnecessary  to  attach  these  or 
other  distinctive  appellations  to  "Space."  Thesimple  expression  "Timef 
may  then  become  suflBcient  for  all  purposes. 


Longitude  east  and  west 
from  Greenwich. 


o 
180  an ti prime  meridian. 

165  east 

150  east 

135  east 

120  east 

105  east 

90  east 

75  east  

60  east...: 

45  east 

30  east 

15  east 

0  the  prime  meridian  . 

15  west 

30  west 

45  west 

60  west 

75  west 

90  west 

105  west 

120  west 

135  west 

150  west 

165  west 

ItiO  antiprime  meridian  . 
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Longitnde 

Longitude 
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time  zero. 

meridians. 
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• 

0 

15 
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2 

45 

3 

60 

4 
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90 

6 

105 

7 

120 

8 

135 

9 

150 

10 

165 

11 

180 

12 

195 

13 

210 

14 

225 

15 

240 

16 

255 

17 

270 

18 

285 

19 

300 

20 

315 

21 

330 

22 

345 

23 

360  and  0 

0  and  24 

Cosmic  Time  at 

mean  solar 

passage. 


Hour, 
Change  of  the  day. 

2 
3 
4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18  . 
19 
20 
21 
22 

2:^ 

24  and  change. 


*  Zero  of  Cosmic  Time  and  of  Longitude. 

The  relation  between  time  and  longitude  is  important.  If  longitude 
be  reckoned  by  hour  meridians,  as  in  the  second  and  third  columns  of 
the  table,  that  is  to  say,  numbered  continually  westward  from  the  Anti- 
prime  Meridian,  which  is  the  true  time  zero,  the  inhabitants  of  every 
individual  locality  in  whatever  longitude  will  daily  have  an  opportunity 
of  regulating  time  by  the  great  natural  standard  of  measurement. 
The  longitude  of  the  locality  being  known,  at  mean  solar  passage  the 
time  will  invariably  and  precisely  agree  with  the  longitude.  Con- 
versely, the  time  being  known,  the  longitude  of  the  place  will  be  in 
strict  agreement  with  time  at  the  moment  of  mean  solar  passage. 

A  reference  to  the  following  plate  will  make  it  clear  that  the  solar 
passage  will  be  the  invariable  index  of  Cosmic  Time. 

Fig.  1  shows  the  relative  position  of  san  and  earth  at  the  initial  in- 
stant of  the  Cosmic  Day,  that  is,  at  the  moment  of  mean  solar  passage 
on  the  Antiprime  Meridian  adopted  by  the  Washington  Conference.    _ 
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Fig.  2  gives  the  position  when  the  earth  has  made  a  sixth  of  a  revo- 
lution and  four  hours  have  elapsed.  The  solar  passage  at  this  stage  is 
on  the  four- hour  meridian. 
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Fig.  3.  When  the  earth  has  ninde  a  tliird  of  a  revolution  and  occupii  1 
a  period  of  eight  hours,  the  solar  passage  occurs  on  the  eight-boar  m  y 
ridian. 
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Fig.  4.  When  the  earth  has  made  half  a  revolation  and  twelve  hoars 
have  elapsed,  the  solar  passage  is  at  this  stage  on  twelvehonr  or  Prime 
Meridian. 

Similarly  .for  every  other  meridian,  and  thus  the  precise  relation  be- 
tween Cosmic  Time  and  longitude  is  definitely  established. 

It  may  be  said  that  Cosmic  or  Universal  Time  is  accepted  in  science, 
but  its  adoption  in  ordinary  life  can  only  be  gradually  and  perhaps  with 
difficulty  effected.  It  is  not  to  be  looked  for  that  a  change  so  marked, 
involving  a  revolution  of  thought  in  some  of  our  social  customs,  can  be 
speedily  introduced,  however  desirable  it  may  be  in  the  public  interest. 
There  is  a  class  of  men  who  habitually  express  their  contempt  for  what 
they  designate  as  "  new-fangled  notions,''  and  who  refuse  to  go  out  of 
sight  of  old  landmarks.  The  usages  which  we  desire  to  supersede  are 
certainly  old,  for  they  took  their  origin  when  our  civilization  was  young. 
In  those  days  it  was  a  dogma  that  the  earth  had  a  flat  surface,  but  as 
the  belief  that  the  earth  is  a  plane  is  no  longer  invested  with  the  au- 
thority of  a  truth,  we  may  venture  to  call  in  question  the  theory  that 
each  locality  on  its  surface  possesses  an  independent  stream  of  time  and 
is  called  upon  to  defend  and  maintain  it.  The  human  race  is  no  longer 
confined  within  a  narrow  area.  It  has  overspread  the  surface  of  the 
earth;  in  the  Old  and  Kew  Worlds  it  has  grown, in  some  portions  of  their 
extent  it  is  still  growing,  from  an  infantile  condition  to  a  state  of  man- 
hood. Are  we  not  yet  able  to  look  beyond  one  individual  horizon  and 
enlarge  our  range  of  vision  so  as  to  include  a  system  which  will  satisfy 
the  requirements,  not  of  a  locality,  but  of  the  whole  globe  t 

We  are  living  in  an  age  of  intellectual  and  social  progress,  when 
men  are  less  fettered  than  our  fathers  were  by  the  restraints  of  custom. 
On  the  continent  of  North  America  extraordinary  progress  has  already 
been  made  by  an  essentially  practical  people  towards  the  adoption  of 
a  complete  reform  in  tkne-reckoning.  What  is  known  as  the  Stand- 
ard-hour system,  in  itself  in  complete  harmony  with  the  principles  of 
Cosmic  Time,  has  been  in  common  use  for  nearly  three  years,  and  it  is 
generally  recognized  as  an  incalculable  benefit  to  the  whole  community. 

Throughout  the  United  States  and  Canada  we  have  outgrown  the  no- 
tion of  isolating  each  locality  by  compelling  it  to  observe  a  separate  time 
notation.  The  Continent  is  divided  into  zones,  each  zone  having  the 
same  time  throughout  its  extent,  based  on  a  meridian  which  is  a  multi- 
ple of  fifteen  degrees  from  the  Prime  Meridian.  Consequently  the  time 
of  each  zone  varies  exactly  one  hour  from  that  of  the  adjoining  zones. 
Thus  all  the  variations  of  time  which  formerly  were  limited  only  by  the 
number  of  towns  and  cities  and  localities  which  observed  their  own  lo- 
cal time  are  reduced  to  the  five  zones.  Only  at  points  where  the  zones 
come  in  contact  is  there  any  exception  to  the  common  satisfaction  which 
has  resulted  from  the  change.  These  are  the  only  localities  where  we 
find  the  old-time  difficulties,  now  so  happily  removed  from  every  other 
section  of  the  Continent.  At  such  localities  the  difficulties  must  con- 
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tioae  to  be  felt  until  Cosmic  Time  comes  into  general  use,  for  it  is  the 
only  one  remedy  which  can  satisfy  every  requirement. 

The  Standard-hour  system  is  an  eflfective  preliminary  means  for  the 
introduction  of  universal  time,  and  it  is  not  confined  to  North  America. 
In  Sweden,  as  well  as  Great  Britain,  the  principle  is  in  common  use. 
The  Standard  Time  of  Sweden  is  based  on  the  meridian  fifteen  degrees 
east  of  the  prime  meridian ;  consequently  an  hour  in  advance  of  the  Prime 
Meridian  time.  The  time  of  Great  Britain  is  that  of  the  prime  meridian 
itself. 

The  scheme  of  hour  meridians  can  only  be  regarded  as  a  provisional 
arrangement.  It  greatly  lessens  the  difficulties  experienced,  but  it  does 
not  wholly  remove  them.  It  is,  however,  an  important  practical  step 
towards  the  general  unification  of  time,  as  it  brings  the  minutes  and  sec- 
onds into  complete  agreement  with  the  world's  time  wherever  the  sys- 
tem is  adopted.  The  Astronomer  Boyal  of  Great  Britain  calls  particular 
attention  to  the  breadth  of  view  evidenced  by  the  managers  of  the  Am- 
erican railways  who  were  so  largely  instrumental  in  having  this  impor- 
tant step  taken.  <^  By  adopting  a  national  meridian  as  the  basis  of  their 
time-system  they  might  have  rendered  impracticable  the  idea  of  a  uni- 
versal time  to  be  used  by  Europe  as  well  as  America.  But  they  rose 
above  national  jealousies  and  decided  to  have  their  time-reckoning  based 
on  the  meridian  which  was  likely  to  suit  the  convenience  of  the  great- 
est number,  thus  doing  their  utmost  to  promote  uniformity  of  time 
throughout  the  world  by  setting  an  example  of  the  sacrifice  of  human 
susceptibilities  to  general  expediency.'' 

There  is  one  feature  of  time-reform  alluded  to  by  President  Arthur  in 
his  message  to  Congress  which  promises  before  long  to  be  accepted  by 
the  community.  I  refer  to  the  proposal  to  count  the  hours  from  zero 
to  twenty  four.  The  recent  report  of  the  special  committee  on  Standard 
Time  of  the  American  Society  of  Civil  Engineers  (January,  1886)  thus 
alludes  to  this  branch  of  the  subject : 

<<  This  feature  has  the  authority  of  the  International  Conference  for 
its  introduction.  In  intelligent  circles  in  Europe,  particularly  in  Eng- 
land and  in  Bussia,  also  at  the  antipodes  in  Australia,  the  proposal  is 
reported  to  have  been  greeted  with  enthusiasm.  The  Astronomer  Boyal 
of  England,  Mr.  Christie,  has  established  at  Greenwich  Observatory  a 
division  of  the  great  dial  into  twenty-four  hours.  In  London  and  in 
other  cities,  public  clocks  have  been  also  changed  to  accustom  the 
English  public  to  this  division  of  the  day.  Some  newspapers  in  all 
their  announcements  adopt  the  change,  and  scientific  societies  give 
notce  of  their  meetings  in  the  same  manner  as  this  Society,  according 
to  the  twenty-four-hour  system. 

<^0n  this  Continent  there  has  been  no  uncertain  sound.  In  the  last 
annual  report  of  the  Committee  it  was  stated  that  one  hundred  and  sev- 
enty-one managers  of  railways  in  the  United  States  and  Canada  had  de- 
clared their  readiness  to  abandon  the  division  of  the  day  into  half-days, 
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knowD  as  ante  and  post  meridian,  and  to  accept  the  numeration  of  the 
hours  in  one  series,  from  midnight  to  midnight,  these  managers  having 
under  their  control  some  60,000  miles  of  railway. 

<^  During  the  past  year  the  seed  sown  has  been  fructifying,  and  many 
who  held  back  have  been  won  over  and  have  given  theur  adhesion  to 
the  movement  Among  the  many  important  railways  ready  to  co-oper- 
ate, some  appear  to  see  no  necessity  for  further  delay,  and  desire  to  se- 
cure at  once  the  advantages  which  will  result  from  the  change.  At  this 
date  it  is  publicly  announced  that  the  Canadian  Pacific  Bailway  Com- 
pany have  determined  to  adopt  the  24-hour  system,  and  are  actually 
preparing  to  make  the  change  at  an  early  day.*  Such  proceedings  can 
be  accepted  as  indicating  a  proper  appreciation  of  the  reform  which  the 
American  Society  of  Civil  Engineers  has  advocated,  and  equally  shows 
the  discernment  of  those  who  direct  the  management  of  the  youngest 
of  the  transcontinental  railways.  This  practical  commencement  will, 
without  a  doubt,  be  speedily  followed  by  other  railway  companies,  and 
before  long  we  may  look  for  the  24-hour  system  coming  into  general  use.t 

There  is  undoubtedly  a  growing  feeling  in  many  quarters  in  favor  of 
the  24-hour  system.  It  is  reported  to  be  used  with  great  advantage  on 
the  whole  of  the  cables  and  other  lines  of  the^  Eastern  Telegraph  Com- 
pany, and  its  connections  extending  from  England  through  Europe  and 
the  Mediterranean  to  Egypt,  and  from  Egypt  to  South  Africa,  India, 
China,  and  Japan,  Australia,  and  New  Zealand. 

It  is  a  pertinent  question  to  ask,  what  influence  these  various  changes 
will  have  in  preparing  the  public  mind  for  another,  and  it  may  be  said 
a  final,  change— the  adoption  of  one  uniform  time  in  every  longitude  t 
For  it  must  be  evident  to  the  thoughtful  observer  that  the  movement 

*  At  midsummer,  1886,  the  CaDadian  Pacifio  Bailway  was  opened  from  the  AtliMic 
to  the  Pacific  and  the  24-hoiir  system  went  into  force  in  running  **  through"  trains. 
The  example  set  hy  the  railway  company  has  been  followed  in  the  towns  and  villages 
along  the  line,  and  the  inhabitants  generally  having  experienced  the  advantages  of 
the  change,  no  desire  is  expressed  in  any  quarter  to  return  to  the  old  usage. 

tThe  following  foot-note  is  added:  **  It  is  proposed  to  adapt  clocks  and  watches 
now  in  use  to  the  change,  by  having  inscribed  on  the  existing  dials  the  new  numbers 
of  the  afternoon  hours— thirteen  to  twenty-four  (13  to  24)  inclusive.  The  only  prac- 
tical difficulty  to  be  overcome  is  met  by  the  simple  expedient  of  placing  on  the  face 
of  the  watch  or  clock  a  supplementary  dial,  showing  the  new  afternoon  hours  in 
Arabic  numerals  within  the  present  Bo  man  figures.  The  supplementary  dial  must 
be  of  thin  material,  aud  it  has  been  found  that,  by  being  made  simply  of  paper  and 
secured  to  its  position  by  any  gum  which  will  adhere  to  an  enammeled  surface,  the  ob- 
ject is  attained  without  any  further  alteration  of  the  watch  or  clock.  The  committee  is 
aware  that  these  seem  trifling  matters  to  bring  under  the  notice  of  the  convention, 
but  questions  of  great  moment  not  seldom  hinge  on  small  details.  It  is  evident,  from 
what  has  been  set  forth,  that  every  person  in  the  community  may,  at  the  cost  of  a  few 
cent«  in  each  case,  adapt  his  watch  to  the  24-hour  system.  The  committee  accord- 
ingly repeat  their  conviction  that,  with  the  disappearance  of  the  only  practical  diffi- 
culty at  an  insignificant  cost,  there  is  nothing  to  prevent  the  railway  authorities  and 
the  community  at  large  adopting  the  change  as  soon  as  they  become  alive  to  its  ad- 
Tantagos."— Beport  of  the  BuiOfalo  Convention  of  the  American  Society^  of  Civil  Eu- 
^ineers.  t 
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for  reforming  our  time-Bystem  will  not  have  attained  its  object  until 
this  end  be  accomplished. 

Those  persons  who  have  been  in  the  habit  of  finishing  their  daily  work 
at  6  p.  m.  under  the  24-hbur  system  will  end  it  at  18.  Those  who  re- 
tired to  rest  at  10  or  11  p.  m.  will  seek  their  beds  at  22  or  23.  The  idea 
that  solar  noon  and  12  o'clock  are  one  and  inseparable  has  already  been 
set  aside  throughout  the  United  States  and  Canada ;  only  on  five  me- 
ridians—the 60th,  75th,  90th,  105th,  and  120th— is  it  held  to  be  12  o'clock 
at  the  mean  solar  passage.  In  all  other  longitudes  throughout  North 
America  the  identity  between  solar  noon  and  12  o'clock  has  practically 
been  swept  away. 

These  modifications  in  the  time  reckoning  must  tend  to  remove  the 
idea  that  there  is  some  necessary  connection  between  the  numbers  of 
the  hours  and  the  position  of  the  sun  in  each  local  firmament.  The 
force  of  habit  has  heretofore  associated  noon  with  12  o'clock,  but  in  due 
time  it  will  become  obvious  to  every  one  that  the  hour  of  the  sun's  pas- 
sage at  any  one  locality  may  with  as  much  propriety  be  distinguished 
by  any  one  of  the  twenty-four  numbers  as  by  the  now  generally 
received  number  12.  So  soon  as  this  new  idea  comes  generally  to  be  ac- 
cepted, so  soon  as  it  is  understood  that  the  numbers  of  the  hours  are  arbi- 
trary and  conventional,  it  will  not  be  difficult  to  take  the  final  step  in 
time  reform  and  entirely  supersede  the  present  system  by  a  notation 
which  will  give  to  mankind  throughout  the  world  simultaneous  dates 
and  hours  and  minutes. 

The  final  step  may  appear  to  involve  serious  changes  in  much  which 
concerns  every  individual,  but  it  is  not  to  be  supposed  that  it  will  in 
any  way  interfere  with  the  periods  for  labor,  sleep,  meals,  or  any  ordi- 
nary usage.  The  one  change  will  be  in  the  numbers  of  the  hours.  In 
social  affairs  the  regulating  influence  of  daylight  and  darkness  will 
always,  as  now,  be  paramount.  The  terms  "  noon  "  and  "  midnight  ^ 
will  continue  to  preserve  their  present  meaning,  although  the  numbers 
of  the  hours  at  which  these  periods  occur  will  vary  in  each  case  accord- 
ing to  longitude.  Each  separate  meridian  will  have  its  own  midnight 
hour  distinguished  from  the  midnight  hours  of  other  meridians  by  a 
distinctive  number.  So  also  with  the  noon  hour,  which,  as  already 
stated,  will  invariably  agree  with  the  longitude  of  the  place.  It  is  the 
midnight  hour  in  each  locality  which  will  constitute  the  initial  time- 
point  to  regulate  the  legal  hours  for  opening  and  closing  banks,  registry, 
and  other  public  offices.  The  midnight  hour  may  be  arbitrarily  chosen 
and  be  established  by  statute  as  circumstances  may  demand.  It  will  be 
held  to  be  the  local  zero  to  govern  the  hours  of  business,  working  hours, 
the  hours  for  attendance  at  church,  at  school,  and  at  places  of  amuse- 
ment, and  generally  to  regulate  all  the  social  affairs  of  life.  While  the 
seven  week  days  will  practically  remain  unchanged  in  every  longitude, 
the  simple  expedient  of  numbering  the  hours  so  that  everywhere  they 
will  correspond  with  Cosmic  Time  will  result  in  securing  the  general 
uniformity  to  be  desired.    Thus  it  will  be  obvip-^p^g^ljii^jgjgJL^atters 
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relating  to  time^  whether  local  or  non-local,  the  same  hoars,  minates, 
and  seconds  will  nniversally  be  observed  at  the  same  instant.  In  cases 
when  business  men  separated  by  long  distances  make  contracts  by  tel- 
egraph, the  engagements  will  be  free  from  all  ambiguity  as  to  time. 
Both  parties  will  be  bound  absolutely  by  the  same  notation. 

The  Cosmic  Day  is  a  new  measure  of  time  entirely  non-local.  It  will 
be  held  to  be  the  date  of  the  world,  and  the  change  of  date  will  occur 
at  the  same  instant  in  all  longitudes.  On  the  prime  meridian  the  change 
of  date  will  be  at  midnight ;  to  the  east  it  will  occur  after  midnight ; 
and  to  the  west  of  the  prime  meridian  it  will  come  before  midnight. 
It  will  be  one  hour  before  or  after  midnight  for  every  fifteen  degrees  of 
west  or  east  longitude.  Fortunately,  in  nearly  all  the  important  coun- 
tries on  the  surface  of  the  globe,  the  change  of  date  will  occur  out  of 
ordinary  business  hours. 

It  will  thus  be  seen  that  while  the  contemplated  reform  will  interfere 
as  little  as  possible  with  existing  customs,  it  will  result  in  giving  to 
the  human  family  around  the  globe  concurrent  dates  and  in  making 
every  division  of  time  uniform  the  world  over. 

In  the  adoption  of  the  new  system,  temporary  inconvenience  may 
arise,  but  it  will  be  trifling  in  extent  and  not  of  long  duration ;  and  any 
momentary  disadvantage  should  not  be  allowed  to  weigh  against  the 
benefits  to  be  secured  to  mankind  for  all  future  ages. 

On  the  night  of  November  18,  1883,  a  noiseless  revolution  was  ef- 
fected throughout  the  United  States  and  Canada.  The  hands  of  the 
clocks  of  some  fifty  millions  of  people  were  for  the  most  part  moved 
forward  or  backward  in  order  to  indicate  the  time  of  one  of  the  five 
hour  zones.  The  time  now  observed  from  the  Atlantic  coast  to  the 
Pacific  varies  with  Cosmic  Time,  according  to  situation,  from  four  to 
eight  whole  hours.  In  North  America,  therefore,  the  portion  of  the  prob- 
lem yet  to  be  adjusted  is  easy  of  solution.  As  the  minutes  and  seconds 
are  already  everywhere  in  agreement,  the  transition  to  universal  uni- 
formity of  reckoning  can  be  effected  simply  and  with  ease.  It  will  only  be 
necessary  to  move  forward  the  dial  hands  of  the  clocks  an  even  number 
of  hours,  varying  from  four  to  eight,  as  each  case  may  require,  to  bring 
the  Continent  into  complete  accord  with  the  time  of  the  world. 

When  eventually  it  may  become  necessary  to  bring  the  time  through- 
out all  parts  of  North  America  to  the  world's  standard,  the  transition 
may  be  effected  by  adjusting  the  clocks  as  follows: 

I.  Clocks  in  the  hour  zones^f  the  west  meridians. 


Meridian  west.  Hoars. 

600")  14 

5 
••  will  have  to  be  moved  forward^  6 


750 

1050 
1200 


Similarly  wherever  the  scheme  of  hour  meridians  be  adopted  the 
common  reckoning  may  with  equal  ease  be  secured.    To  the  west  of  the 
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prime  meridian  tbe  clocks  will  require  to  be  moved  forward,  to  the  east 
backward.  In  Europe^  Asia,  and  AMca  the  change  would  thus  be 
effected : 

IL  Cloclcs  in  the  hour  zones  of  the  east  meridians. 

Meridian  east.  Hours. 

ISO")  ri 

2 


30O 
450 

750 
9003 


•-will  have  to  be  moved  backward < 


Thus,  for  example,  Kew  Orleans,  in  the  hour  zoneiof  the  90th  meridian 
west,  would  have  its  clocks  advanced  six  hours,  while  Calcutta,  in  the 
90th  meridian  east,  would  have  its  clocks  retarded  six  hours.  By  the 
same  simple  process  of  transition,  every  city  and  district  on  the  sur- 
face of  the  globe  may  be  brought  to  the  one  common  time-reckoning. 

It  is  a  significant  fact  that  at  the  Washington  Conference  the  prin- 
ciple of  Universal  .Time  obtained  unanimous  recognition  from  the  dele- 
gates of  so  many  nationalities.  It  is  a  presage  that  the  peoples  whom 
they  represent  will  before  long  be  fully  impressed  with  the  belief  that 
a  system  of  reckoning  time  uniformly  throughout  the  globe  is  really 
the  one  rational  system  by  which  it  can  be  noted,  and  the  only  system 
which  will  meet  the  demands  of  the  human  family  in  coming  years.  It 
is  only  step  by  step  that  a  reform  so  great  can  be  carried  out.  More- 
over, although  the  difficulties  to  be  overcome  are  undoubtedly  serious, 
this  much  may  be  said  with  confidence,  that  they  are  less  formidable 
than  those  which  have  already  been  conquered.  A  few  years  back  the 
very  question  of  a  universal  time  for  all  nations  was  a  theory  not  only 
new  in  itself  but  it  was  held  by  many  to  be  wild  and  Utopian,  and  so 
impra<^ticable  as  to  be  unworthy  of  consideration*  In  1878  the  subject 
could  not  command  a  hearing  &t  the  British  Association!  Since  1878 
the  arguments  advanced  to  point  out  the  necessity  of  change  have, 
however,  obtained  attention,  and  a  general  movement  for  reform  has 
been  inaugurated.  Scientific  and  practical  men  and  learned  societies 
in  both  hemispheres  have  taken  part  in  the  consideration  of  the  ques- 
tion. It  has  formed  the  subject  of  discussion  at  International  Con- 
gresses at  Venice  and  Bome.  The  President  and  Congress  of  the  United 
States  have  been  induced  to  take  decisive  action  in  connection  with  i^. 
The  governments  of  twenty-five  civilized  nations  have  aided  in  its  deve  • 
opment.  The  International  Washington  Conference  itself  has  great!  r 
promoted  the  solution  of  the  problem  by  coming  to  an  unanimous  d  - 
termination  on  the  essential  principles  to  be  observed.  In  several  oou  - 
tries  the  recommendations  of  the  conference  have  already  in  part  bet  1 
acted  on,  and  changes  have  been  effected  which  a  few  years  back  wei  > 
not  even  dreamed  of.  r^         1 
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If  80  much  has  beon  accomplished  within  the  eight  years  siuce  the 
scheme  of  reform  was  first  promulgated,  is  it  too  much  to  expect  that 
the  pnblic  mind  will  be  prepared  in  the  more  advanced  commanities  to 
accept  the  final  step  in  a  like  period  t 

In  abont  a  dozen  years  we  pass  into  another  century.  Is  it  tak- 
ing too  sangaine  a  view  to  snggest  that  by  that  time  all  nations  will 
be  willing  to  accept  the  change,  and  that  the  first  day  of  January  in 
the  Twentieth  Century  may  appropriately  be  inaugurated  by  the  adop- 
tion of  one  uniform  system  of  reckoning  time  throughout  the  world  t 

I  learn  ftom  the  recent  lecture  of  the  Astronomer  Boyal  that  the  Board 
of  Visitors  of  Greenwich  Observatory  have  unanimously  recommended 
that,  in  accordance  with  the  resolutions  of  the  Washington  Gonference, . 
the  Astronomical  day  should  in  the  English  Nautical  Almanac  be  ar- 
ranged from  the  year  1891  (the  earliest  practicable  date)  to  begin  at 
Greenwich  midnight,  so  as  to  agree  with  the  civil  reckoning,  and  further 
that  steps  have  been  taken  to  give  effect  to  this  recommendation ;  thus 
in  a  few  years  this  source  of  confusion  to  sailors  navigating  ships  using 
the  Nautical  Almanac— embracing  at  least  70  per  cent,  of  the  tonnage  of 
the  world— will  be  removed.  The  distinguished  Bussian  Astronomer, 
Struve,  has  suggested  that  all  astronomers  throughout  the  world  should 
simultaneously  abandon  Astronomical  Time  and  bring  their  notation 
into  harmony  with  the  civil  reckoning.  He  further  suggests  that  this 
reform  should  be  introduced  into  the  publications  of  observatories  at 
the  initial  day  of  the  century.  In  reference  to  this  the  Astronomer 
Boyal,  Greenwich,  says  (October,  1885)  "it  would  be  intolerable  to  have 
a  fundamental  question  of  time-reckoning  left  open  for  fifteen  years," 
and  urges  that  the  step  be  taken  ten  years  earlier.  Be  that  as  it  may 
with  regard  to  the  assimilation  of  the  astronomical  and  civil  notations 
no  one  can  question  that  the  change  of  the  century  is  an  appropriate 
period  for  effecting  the  complete  unification  of  time,  and  doing  away 
with  all  the  errors  of  our  present  mode  of  reckoning.  Every  auxiliary 
circumstance  points  to  the  possibility  of  that  result  being  attained.  The 
proceedings  of  the  Washington  Gonfereuce  have  given  the  movement 
an  immense  impulse.  Its  members  have  authoritatively  recognized  the 
principles  on  which  the  new  notation  may  be  established.  So  unim- 
peachable and  simple  are  these  principles  as  to  be  within  the  grasp  of 
the  most  limited  comprehension.  In  their  application  we  may  have  to 
contend  against  the  prejudices  engendered  by  habit  and  custom,  but 
the  principles  of  reckoning  time  adopted  by  the  conference  are  based 
on  truth  and  they  commend  themselves  to  every  one  of  intelligence,  aa 
the  proper  means  to  meet  the  admitted  emergency.  The  unanimity 
with  which  the  standard  hour  system  was  brought  into  common  use  in 
Sbrth  America  is  an  evidence  that  the  age  is  sufi3ciently  intelligent  to 
adopt  a  reform  when  its  advantages  are  understood.  It  will  doubtless 
require  the  lapse  of  some  years  to  win  over  those  who  feel  it  to  be  a 
bounden  duty  to  cling  to  old  institutions  and  existing  customs.    Grad- 
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nally,  however,  tlie  minds  of  the  great  mass  of  men  will  become  famil- 
iarized with  the  new  ideas  and  in  the  end  the  new  system  of  notation 
can  not  fail  to  prevail.  The  main  obstacles  to  be  overcome  are  the 
restraints  which  tradition  imposes  and  the  nsages  which  oar  ancestors 
have  transmitted  to  us.  Bat  prejudices  of  this  character  can  be  gradu- 
ally and  certainly  surmounted,  if  the  true  principles  of  time-reckoning 
be  taught  in  schools  and  colleges.  In  a  few  years  the  youth  of  to-day 
will  be  moving  actors  in  life,  to  influence  public  opinion  and  so  effect 
an  easy  escape  from  the  thraldom  of  custom.  We  have  therefore  good 
grounds  for  the  belief  that,  by  the  dawn  of  the  coming  century,  the 
civilized  nations  may  enjoy  a  system  of  notation  limited  {o  no  locality; 
when  the  record  of  the  events  of  history  will  be  unmarked  by  doubt ; 
when  ambiguity  in  hours  and  dates  will  be  at  an  end;  when  every 
division  of  time  will  be  concurrent  in  all  longitudes. 

These  expectations  realized,  the  Washington  Conference  will  have 
rendered  a  great  service  to  mankind.  If  the  reforms  of  B.  O.  46  and 
A.  D.  1582  owed  their  origin  to  the  dominant  necessity  of  removing 
confusion  in  connection  with  the  notations  which  existed  in  the  then 
conditions  of  the  human  race,  in  no  less  degree  is  another  reform  de- 
manded by  the  new  conditions  which  are  presented  in  this  age.  Ob- 
viously the  needed  change  could  not  be  consummated  at  a  more  suitable 
period  than  at  the  beginning  of  the  new  century,  but  whether  effected 
at  that  lOr  an  earlier  date,  a  provision  is  made  for  the  change  in  the 
conclusions  and  recommendations  of  the  Washington  Conference — a 
conference  which,  representing  all  civilized  nations  and  having  estab- 
lished the  fundamental  principles  of  the  new  notation,  must  be  held  by 
future  generations  to  mark  an  epoch  in  the  annals  of  the  world  not 
less  important  than  those  of  the  reforms  of  Julius  Csesar  and  Pope 
Gregory  XIII. 

SUPPLEMENTARY  NOTE, 
TIMS  RECKONING  FROM  THE  PROCEEDINGS  OF  THE  CANADIAN  INSTITUTE  1878-'7». 

{Extrad,) 

Persons  who  inhabit  different  sections  of  the  earth  differ  from  each  other  in  their 
reckoning  of  the  day.  At  one  place  it  is  noon,  at  another  it  is  midnight;  at  a  third 
it  is  sunrise,  at  a  fourth  it  is  sunset.  In  consequence  we  have  the  elements  of  con- 
fusion, which  involve  in  some  cases  the  mistake  of  a  whole  day. 

People  even  living  in  the  same  meridian  may  differ  a  day  in  their  usual  reckoning 
of  time,  according  as  the  countries  they  inhabit  have  been  colonized  from  the  one 
side  or  the  other  of  the  globe.  There  are  instances  in  the  Pacific  Ocean  where  islands 
almost  adjacent  reckon  by  different  days  of  the  month  and  week ;  a  circumstance 
calculated  to  produce  much  confusion  when  intercourse  becomes  frequent. 

In  Alaska  the  days  of  the  week  and  month  were  one  day  in  advance  of  those  in  the 
adjacent  colony  of  British  Columbia,  indeed  of  the  whole  of  America.  On  the  ad- 
vent of  citizens  of  the  United  States  a  few  years  ago,  when  that  territory  was  trans- 
ferred by  Russia,  the  Saturday  was  found  to  be  the  Sunday  of  the  old  residents.  For 
ordinary  business  purposes  a  change  became  necessary,  and  a  dispensation  was 
granted  in  1871  by  the  dignitaries  of  the  Greek  Church  in  Russia,  authorizing  their 
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missionaries  and  adherents  in  Alaska  to  celebrate  Sanday  a  day  later,  or  on  Monday, 
according  to  the  old  reckoning. 

The  reverse  has  been  met  in  another  quarter  of  the  globe.  The  Philippine  Islands^ 
lying  between  Australia  and  Asia,  and  about  100  degrees  of  longitude  to  the  west  of 
Alaska,  were  discovered  in  1521  by  the  illustrious  Magellan  in  his  memorable  first  cir- 
camnavigation  of  the  globe.  That  navigator  followed  the  sun  in  his  path  around  the 
world.  Leg&pi  succeeded  him  and  took  possession  of  these  important  islands  in  the 
name  of  Philip  II,  King  of  Spain.  The  Philippine  Islands  extend  for  a  thousand  miles 
from  north  to  south,  they  embrace  Manilla,  one  of  the  oldest  cities  of  the  Indies,  and  they 
contain  a  population  of  5,000,000.  They  were  colonized,  as  well  as  discovered,  by 
Spaniards  coming  from  the  East,  and  as  a  consequence  the  reckoning  of  the  inhab- 
itants has  for  more  than  three  centuries  remained  a  day  behind  the  day  in  Britleh 
India  and  the  neighboring  countries  in  Asia. 

Travelers  who  arrive  at  New  Zealand  or  the  Australian  colonies  by  the  San  Fran- 
cisco route  meet  the  same  difference,  owing  to  the  fact  that  the  countries  in  the  South 
Pacific  were  colonized  from  the  West.  The  day  of  the  week  and  of  the  month  carried 
from  San  Francisco  never  agrees  with  the  day  and  date  reckoned  by  the  inhabitants 
at  the  destination  of  the  steamer. 

All  travelers  who  have  made  the  voyage  between  America  and  Asia  have  expe- 
rienced the  difficulty  in  reckoning  referred  to.  Those  who  have  proceeded  westward 
have  lost,  while  those  who  have  traveled  eastward  have  gained  a  day.  In  Mrs. 
Brassey's  Around  the  World  in  the  Tacht  Sunheamf  this  experience  is  recorded.  The 
journal  of  that  lady  passes  from  Wednesday,  January  10,  directly  to  Friday,  January 
12— Thursday,  January  11,  having  no  existence  with  the  travelers. 

In  sailing  across  the  Pacific  from  west  to  east,  one  day  has  to  be  repeated  before 
landing  on  the  American  coast.  If,  for  example,  the  correction  be  made  on  Wednes- 
day, Ist  July,  there  will  be  two  Wednesdays  in  the  one  week,  and  two  days  of  the 
month  dat«d  July  1. 

A  Journey  round  the  world  is  now  an  everyday  undertaking,  and  is  accomplished 
with  comparative  ease.  Suppose  two  travelers  set  out  from  a  given  place,  one  going 
eastwardly,  the  other  westwardly.  A  singular  circumstance  will  result  when  they 
both  return  to  the  common  starting  point,  and  the  reason  is  obvious.  One  man  will 
arrive,  according  to  his  reckoning,  say  on  Tuesday,  December  31,  when  in  fact  at 
that  locality  it  is  Wednesday,  January  1.  Tho  other  traveler,  assuming  that  he  has 
kept  accurately  a  daily  Journal,  will  enter  in  his  diary  on  precisely  the  same  day, 
Thursday,  January  2.  This  consequence  has  been  brought  out  by  Edgar  Allen  Poe, 
in  his  amusing  story  of  "Three  Sundays  in  one  Week,"  but  it  no  longer  can  be  held 
to  be  an  imaginary  contingency,  since  steam  communication  by  land  and  water  is 
now  affording  extraordinary  facilities  for  making  the  tour  of  the  globe. 

To  illustrate  the  di£Bculty  more  particularly.  First,  let  us  select  points  in  four 
quarters  of  the  globe,  each  abont  90  degrees  apart,  say  in  Japan,  Arabia,  Newfound- 
and,  and  Alaska.  If  we  assume  it  to, be  Sanday  midnight  at  the  first-mentioned 
place,  it  must  be  noon  at  the  opposite  point,  Newfoundland,  but  on  what  day  is  it 
noonf  Arabia  being  to  the  west  of  Japan,  the  local  time  there  will  be  6  p.  m.,  on 
Sunday,  and  Alaska,  lying  to  the  east  of  Japan,  the  time  there  will  be  6  a.  m.  on  Mon- 
day. Again,  when  the  clock  indicates  6  p.  m.  on  Sunday  in  Arabia,  it  must  be  Sunday 
noon  at  a  point  90  degrees  farther  west,  or  at  Newfoundland ;  when  it  is  6  a.  m.  on  Mon- 
day in  Alaska,  it  must  be  noon  on  Monday  90  degrees  farther  east,  also  at  Newfound- 
land. Thus,  by  tracing  local  time  east  and  west  from  a  given  point  to  its  antipodes, 
the  clock  on  the  one  han<l  becomes  twelve  hours  slower,  on  the  other  hand  twelve 
hours  faster.  In  the  case  in  point,  while  it  is  midnight  on  Sunday  in  Japan,  at  pre- 
cisely the  same  moment  it  is  noon  at  Newfoundland  on  two  distinct  days,  viz,  on  Sun- 
day and  on  Monday. 

Secondly,  let  us  trace  local  time  only  in  one  direction  around  the  earth.  The  day 
does  not  begin  everywhere  at  tho  same  moment.    Its  commencement  travels  from 
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east  to  west  with  the  sun,  as  the  earth  revolves  in  the  opposite  direction,  and  it 
takes  an  entire  revolution  of  the  globe  on  its  axis  for  the  day  everywhere  to  be  en- 
tered on.  Immediately  on  the  completion  of  one  revolution  the  inception  of  any  one 
day  ends,  and  at  this  moment  the  end  of  the  day  begins;  and  the  globe  mast  make 
auother  complete  revolution  before  the  end  of  the  day  entirely  finishes.  The  globe 
must  in  fact  make  two  entire  revolutions  before  any  one  week  day  runs  out,  conse- 
quently each  and  every  day  of  the  week  runs  over  forty-eight  hours;  and,  taking 
the  whole  globe  into  account,  two  civil  days  always  co-exist.  The  first  twenty-four 
hours  of  one  day  co-exist  with  the  last  twenty-four  hours  of  its  predecessor,  while 
the  remaining  twenty-four  hours  co-exist  with  the  first  twenty- four  hours  of  the  day 
which  follows. 

It  is  difficult  to  accept  the  fact  that  any  one  day  lasts  more  than  twenty-four  hours; 
but  it  can  be  demonstrated  that  it  is  the  case.  Let  us  place  together  several  maps  of 
the  world  on  Mercator's  '*  Projection,"  so  as  to  represent,  in  consecutive  order,  each 
pnrt  of  the  earth's  surface  as  it  passes  the  sun  during  several  diurnal  revolutions. 
(See  plate). 

AA\  A^A^y  are  intended  to  represent  each  a  complete  map  of  the  world.  Within 
each  of  these  limits  every  place  on  the  earth's  surface  is  brought  under  the  sun  during 
a  daily  revolution. 

The  vertical  lines  E  IN  B  F  represent  meridians,  for  the  sakeof  simplicity  selected 
60  degrees  apart,  and  the  stars  or  dots  at  their  intersection  denote  the  beginning  and 
end  of  a  day  on  each  of  the  six  meridians.  As  the  earth  revolves,  the  san  passes  suc- 
cessively the  meridians  of  those  localities,  with  an  interval  of  fonr  hours  elapsing  be- 
tween each. 

Let  us  assume  it  to  be  12  o'clock  midnight  on  Thursday  at  meridian  A,  At  that 
moment  and  at  that  place  Friday  begins  and  runs  for  twenty-four  hours,  or  on  the 
diagram  from  A  to  A^, 

Four  hours  later  Friday  begins  on  meridian  E^  and  runs  four  hours  on  the  second 
map,  or  into  the  second  revolution  of  the  earth.  Four  hours  still  later  Friday  begins 
on  meridian  I  and  runs  eight  on  the  second  map  or  into  the  second  revolution.  This 
goes  on  from  spot  to  spot,  until  at  last  the  commencement  of  Friday  reaches  the  last 
meridian,  and  at  that  point  Friday  runs  entirely  acrosa  the  second  map  to  A*,  Thus 
Friday  begins  at  A,  runs  during  two  complete  revolutions  of  the  earth,  as  shown  on 
the  map  from  A  to  AK 

The  diagram  will  thus  illustrate  the  duration  of  every  day  in  the  week,  and  it  be- 
comes obvious,  when  we  take  a  general  view  of  the  whole  globe  on  any  given  day, 
eiLy  Saturday,  that  day  begins  in  the  middle  of  Friday  and  does  not  end  until  the 
luiddle  of  Sunday.  Friday,  on  the  other  hand,  beginning  in  the  middle  of  Thursday, 
runs  into  the  middle  of  Saturday,  while  Sunday  conmiences  at  the  moment  Friday 
ends.  To  state  the  case  differently :  the  same  moment  of  absolute  time  which  is  part 
pf  Saturday  in  one  place,  is  equally  part  of  Friday  and  of  Sunday  in  some  other 
places  east  and  west. 

It  is  a  preconceived  idea  with  many  tha^here  is  a  simultaneous  Sunday  over  the 
earth,  and  that  Christiiins  in  every  meridmn  keep  the  Lord's  day  at  one  and  the  same 
titde.    Facts,  however,  establish  that  this  is  a  mistake.    From  its  first  commenoe- 
ment  to  its  final  ending,  the  Sunday  extends  over  forty-eight  hours.    Indeed,  if  we 
tifcke  into  account  the  remarkable  circumstance  mentioned  with  regard  to  Alaeka  ar 
the  Philippine  Islands,  Sunday  has  been  discovered  to  run  over  some  fifty-five  houi 
The  same  may  be  said  of  any  day  in  the  week ;  and  as  a  consequence  we  have,  takiL 
tlie  whole  globe  into  view,  Saturday  and  Monday  running  over  the  intervening  Sui 
(lay  to  overlap  each  other  about  seven  hours.    We  have,  in  fact  as  a  constant  occi 
rence,  portions  of  three  consecutive  days  co-existent. 

From  the  fact  that  not  only  are  the  hours  of  the  day  different  in  every  meridia 
but  that  different  days  are  constantly  in  progress  on  the  face  of  the  globe,  it  id  a  dif 
cult  matter  under  our  present  system  of  reckoning  to  assign  relatively  the  hour  a* 

Digitized  by  VjOUV  LC 


NEW   TIME-RECKOmNO. 


863 


1 


0 


3 


s 

0 


p 
p 


IB 

3 

0 

g. 


o 

? 


Digitized  b; 


r^oogle 


364  MISCELLANEOUS   PAPERS. 

day  when  events  take  place.  We  may  loam  of  an  occurrence,  and  tlie  time  assigned 
will  be  correct  in  the  meridian  of  the  locality.  Everywhere  else  it  will  be  inaccurate. 
Indeed,  if  the  fact  of  the  occurrence  be  transmitted  over  the  world  by  telegraph,  it 
may,  in  some  places,  be  recorded  on  different  days.*  If  the  incident  occurs  at  the 
close  of  a  month,  or  a  year,  it  may  actually  take  place  in  two  different  months,  or  two 
distinct  years. 

Under  our  present  system  it  is  quite  possible  for  two  events  to  take  place  several 
hours  apart,  the  first  and  older  occurring  in  the  new  year  in  one  locality;  the  second, 
although  the  more  recent  in  absolute  time,  falling,  in  another  locality,  within  the 
old  year.  The  same  may  be  said  of  events  that  occur  during  the  period  which  elapses 
when  one  century  merges  into  another.  In  one  part  of  the  globe  the  same  event  may 
transpire  in  the  nineteenth  century,  while  in  another  it  falls  within  the  twentieth 
century. 

Another  difficulty,  forced  on  the  attention  by  the  sdence  of  the  century,  is  mainly 
dne  to  the  agency  of  electricity,  employed  as  a  means  of  telegraphy,  and  to  steam 
applied  to  locomotives.  These  extra(»rdinary  sister  agencies  having  [revolutionized 
the  relation  of  distance  and  time,  having  bridged  space,  and  drawn  into  closer  affin- 
ity portions  of  the  earth's  surface  previously  separated  by  long  and,  in  some  cases, 
inaccessible  distances. 

Let  us  take  the  case  of  a  traveler  in  North  America.  Ho  lands  at  Halifax  in  Nova 
Scotia,  and  starts  by  a  railway  to  Chicago  through  the  eastern  portions  of  Canada. 
His  route  is  over  the  Intercolonial,  the  Grand  Trunk,  and  other  lines.  He  stops  at 
St.  John,  Quebec,  Montreal,  Ottawa,  Toronto,  Hamilton,  and  Detroit.  At  the  begin- 
ning of  the  journey  he  sets  his  watch  by  Halifax  time.  As  he  reaches  each  place  in 
succession,  he  finds  a  considerable  variation  in  the  clocks  by  which  the  trains  are 
run,  and  he  discovers  that  at  no  two  places  is  the  same  time  used.  Between  Halifax 
and  Chicago  he  finds  the  railways  observing  no  less  than  seven  different  standards  of 
time.  If  the  traveller  remains  at  any  one  of  the  cities  referred  to,  he  must  alter  his 
watch  to  avoid  inconvenience,  and  perhaps  not  a  few  disappointments  and  annoy- 
ances to  himself  and  others.  If,  however,  he  should  not  alter  his  wateh,  he  would 
discover  on  reaching  Chicago  that  it  was  an  hour  and  thirty-five  minutes  faster  than 
the  clocks  and  watches  in  that  city. 

If  his  journey  be  made  by  one  of  the  routes  through  the  United  States,  the  varia- 
tion in  time  and  its  inconveniences  will  not  be  less.  If  he  extends  his  journey  west 
of  Chicago,  traveling  from  place  to  place  until  he  reaches  San  Francisco,  he  will  meet 
continual  change,  and  finally  discovers  a  loss  in  time  of  nearly  four  hours  (3h.  56m.). 
Between  the  extreme  points  there  are  many  standards  of  time,  each  city  or  place  of 
importance  generally  being  governed  by  its  own  meridian.  Hence  the  discrepancies 
which  perplex  the  traveler  in  moving  from  place  to  place. 

On  the  continent  of  Europe,  and  indeed  wherever  lines  of  communication  extend 
between  points  differing  to  any  considerable  extent  in  longitude,  the  same  difficulty 
is  experienced.  On  a  journey  from  Paris  to  Vienna  or  to  St.  Petersburg,  the  stand- 
ard time  employed  by  the  railways  changes  frequently,  and  the  extreme  difference  in 
time  between  the  first  and  last  city  is  nearly  two  hours.  As  railways  and  telegraphs 
are  extended  in  Russia,  the  inconveniences  will  become  of  serious  importance  in  that 
country.  Within  the  limits  of  Russia  in  Europe  and  Asia,  the  extreme  variations  of 
time  is  about  twelve  hours. 

Suppose  we  take  the  case  of  a  person  traveling  from  London  to  India.  He  starts 
with  Greenwich  time,  but  he  scarcely  leaves  the  shores  of  England  when  he  finds  his 
watch  no  longer  right.  Paris  time  is  used  for  the  journey  until  that  of  Rome  be- 
comes  the  standard.  At  Brindisi  there  is  another  change.  Up  the  Mediterranean 
ships'  time  is  used.    At  Alexandria  Egyptian  time  is  the  standard.     At  Suez,  ships' 

•TiMB  AND  THE  TELEGRAPH.— A  mossago  dated  Simla,  1.55  a.  m.  Wednesday,  was 
received  in  London  at  11.47  p.  m.  on  Tuesday.  As  the  clerk  said,  with  pardonable 
confusion,  **  Why,  this  message  was  sent  off  to-morrow."— I»m€«. 
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time  is  resnmed,  and  continues,  wilh  daily  changes;  until  India  is  reached.  Arriving 
at  Bombay,  the  traveler  will  find  two  standards  employed,  local  time  and  railway 
time,  the  latter  being  that  of  Madras.  If  he  has  not  altered  his  watch  since  he  left 
England,  he  will  find  it  some  five  hours  slow.  Should  he  continue  his  Journey  to 
China,  it  will  have  fallen  eight  hours  behind. 

In  the  United  Kingdom  the  difSoulties  due  to  longitude  are  only  felt  in  a  modified 
form.  The  greater  island,  embracing  England  and  Scotland,  is  comparatively  limited 
in  width ;  one  standard  of  time  is  therefore  used.  It  is  only  in  respect  to  the  sister 
island,  Ireland,  that  the  difference  in  longitude  calls  for  a  difference  in  time.  In  the 
whole  United  Kingdom,  consequently,  there  are  practically  only  two  standards,  viz, 
Greenwich  time  and  Irish  time,  the  difference  being  twenty-fiv<4  minutes.  No  one, 
therefore,  whose  experience  has  been  confined  to  the  United  Kingdom,  can  form  an 
adequate  idea  of  the  extent  of  the  inconvenience  arising  from  the  causes  alluded  to, 
where  geographical  circumstances  render  necessary  the  use  of  a  multiplicity  of  stand, 
ards. 

The  railway  system  is  the  principal  agent  in  the  developing  of  the  difficulties  re- 
ferred to,  and  the  still  further  extension  of  steam  communications  in  great  continental 
lines  is  forcing  the  subject  on  public  attention.  Canada  supplies  a  good  illustration 
of  what  is  occurring.  The  railways  built  and  projected  will  extend  from  the  eastern 
coast  of  Newfoundland  on  the  Atlantic  to  the  western  coast  of  British  Columbia  on 
thfe  Pacific,  embracing  about  7tP  of  longitude.  Every  Canadian  city  has  its  own 
time.  Innumerable  settlements  are  now  being  formed  thronghout  the  country 
ultimately  to  be  traversed  by  railways ;  and  in  a  few  years  scores  of  populous  towns 
and  cities  will  spring  up  in  the  now  uninhabited  territories  between  the  two  oceans. 
Each  of  these  places  will  have  its  own  local  time,  and  the  difference  between  the 
clocks  at  the  two  extremes  of  Canada  will  be  full^*  !&>«  hours.  The  difficulties  which 
will  ultimately  arise  from  this  state  of  things  are  apparent.  They  are  already  in 
some  degree  felt,  they  are  year  by  year  increasing,  and  will  at  no  distant  day  be- 
come seriously  inconvenient.    This  is  the  case  not  in  Canada  alone,  but  all  the  world 

over. 

•  ••••«• 

The  division  of  the  day  into  two  halves,  each  containing  twelve  hours,  and  each 
bambered  from  1  to  12,  is  also  a  fertile  source  of  error  and  inconvenience. 

Travelers  who  have  had  occasion  to  consult  railway  guides  and  steam-boat  time- 
tables will  bo  familiar  with  the  inconvenience  resulting  irom  this  cause;  none  know 
bettor  by  experience  how  much  the  divisions  ante  meridian  and  post  meridian  have 
baffled  their  inquiries,  and  how  often  these  arbitrary  divisions  have  led  to  mistakes. 
Were  it  necessary,  innumerable  instances  could  be  given.  Tbe  evil,  however,  is  one 
so  familiar  that  it  has  come  to  be  looked  upon  as  unavoidable,  and  is,  as  a  matter  of 
course,  silently  endured. 

The  halving  of  the  day  has  doubtless  long  been  in  use,  but  beyond  its  claim  to 
antiquity,  is  a  custom  that  confers  not  a  single  benefit,  and  is  marked  by  nothing  to 
recommend  it. 

SCHEMK  OF  COSMIC  OR  UNIVERSAL  TIME. 

1.  That  a  system  of  universal  time  be  established,  with  the  view  of  facilitating 
synchronous  scientific  observations,  for  chronological  reckonings,  for  the  puri>oseof 
trade  and  commerce  by  sea  and  laud,  and  for  all  such  uses  to  which  it  is  applicable. 

2.  That  the  system  be  established  for  the  common  observance  of  all  peoples,  and 
of  such  a  character  that  it  may  be  adopted  by  each  separate  community,  as  may  be 
found  expedient. 

3.  That  the  system  be  based  on  the  principle  that  for  all  terrestrial  time-reckonings 
there  be  one  recognized  unit  of  measurement  only,  and  that  all  measured  intervals 
of  time  bo  directly  related  to  the  one- unit  measure. 

4.  That  the  unit  measure  be  the  period  occupied  by  the  diurnal  revolution  of  the 
earth,  defined  by  the  mean  solar  passage  at  the  meridian  twelve  hours  (rom  the  prime 
meridian  established  through  Greenwich.  ^  j 
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5.  That  the  unit  measure  defined  as  ahove  he  held  to  he  a  day  ahsolatej  and  desig- 
nated a  cosmic  day. 

6.  That  such  cosmic  da^  he  held  as  the  chronological  date  of  the  earth,  changing 
with  the  mean  solar  passage  at  the  anti-meridian  of  Greenwich. 

7.  That  all  divisions  and  multiples  of  the  cosmic  day  he  known  as  cosmic  time. 

8.  That  the  cosmic  day  he  divided  into  hours,  numbered  in  a  single  series,  one  to 
twenty-four  (1  to  24),  and  that  the  hours  be  subdivided,  as  ordinary  hours,  into  min- 
utes and  seconds. 

NoTB.— As  an  alternative  means  of  distinguishing  the  cosmic  hours  from  the  hours 
in  local  reckonings,  thoy  may  be  denoted  by  the  letters  of  the  alphabet,  which,  omit- 
ting I  and  y,  are  twenty-four  in  number. 

9.  That  until  cosmic  time  be  accepted  as  the  recognized  means  of  reckoning  in  the 
ordinary  affairs  of  life,  it  is  advisable  to  assimilate  the  system  to  present  usages,  and 
to  provide  for  the  easy  translation  of  local  reckonings  into  cosmic  time,  and  vice  vena; 
that,  therefore,  in  theory,  and  as  closely  as  possible  in  practice,  local  reckonings  be 
based  on  a  known  interval  in  advance  or  behind  cosmic  time. 

10.  That  the  surface  of  the  globe  be  divided  by  twenty-four  eqni-distant  hour-merid- 
ians, corresponding  with  the  hours  of  the  cosmic  day. 

11.  That,  as  far  as  practicable,  the  several  hour-meridians  be  taken  according  to 
the  longitude  of  the  locality,  to  regulate  local  reckonings,  in  a  manner  similar  to  the 
system  in  use  throughout  North  America.  • 

12.  That  in  all  cases  where  an  hour-meridian  is  adopted  as  the  standard  for  regulat- 
ing local  reckonings  in  a  particular  section  or  district,  the  civil  day  shall  be  held  to 
commence  twelve  hours  before,  and  end  twelve  hours  after,  the  mean  solar  passage 
of  such  hour  meridian. 

13.  That  the  civil  day,  based  on  the  prime  meridian  of  Greenwich,  shall  coincide 
and  be  one  with  the  cosmic  day.  That  civil  days  on  meridians  east  of  Greenwich 
shall  be  (according  to  the  longitude)  a  known  number  of  hours,  or  hours  and  min- 
utes, in  advance  of  cosmic  time,  and  to  the  west  of  Greenwich  the  contrary. 

14.  That  the  surface  of  the  globe  being  divided  by  twenty-four  equi-distant  merid- 
ians (fifteen  degrees  apart)  corresponding  with  the  hours  of  the  cosmic  day,  it  is 
advisable  that  longitude  be  reckoned  according  to  these  hour-meridians. 

15.  That  divisions  of  longitude  less  than  an  hour  (fifteen  degrees)  be  reckoned  in 
minutes  and  seconds  and  parts  of  seconds. 

16.  That  longitude  be  reckoned  continuously  towards  the  west,  beginning  with  zero 
at  the  anti-prime  meridian,  twelve  hours  fjrom  Greenwich. 

17.  That  longitude  generally  be  denoted  by  the  same  terms  as  those  applied  to  cos- 
mic time. 
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REPORT  ON  ASTRONOMICAL  OBSERVATORIES. 


By  George  H.  Boehmer. 


INTRODUCTORY  NOTE. 

la  the  Annual  Report  of  the  Smithsonian  Institution  for  1879  Prof. 
E.  S.  Holden,  then  connected  with  the  U.  S.  Naval  Observatory  at 
Washington,  published  a  preliminary  account  of  astronomical  observa- 
tories, principally  American,  although  reports  of  a  few  foreign  observa- 
tories, translated  from  the  "  Yierteljahrsschrift  der  Astronomischen 
Gesellschaft,'*  were  incorporated. 

In  the  beginning  of  18S0  a  circular*  was  sent  to  the  directors  of 
observatories,  requesting  their  co- operation  in  the  continuation  of  the 
work.  Professor  Holden,  however,  having  accepted  a  call  to  Madison, 
Wis.,  as  director  of  the  Washburn  Observatory,  the  editing  of  the  notes 
received  was  entrusted  to  the  writer,  and  the  result  was  published  in 
the  Smithsonian  Annual  Report  for  1880  (pp.  623-739). 

Since  then,  by  correspondence,  a  large  amount  of  material  has  been 
collected,  and  this  is  now  presented,  classified  under  the  two  heads :  I. 
American  observatories,  and  II.  Foreign  observatories.  Notwithstand- 
ing, however,  the  care  given  by  comparison  with  other  works  on  the 
subject,  such  as  "A.  Lancaster,  Liste  Gdn6rale  des  Observatoires  et  des 
Astronomes,"  "  U.  S.  Nautical  Almanac,''  "  Connaissance  des  Temps," 
"  Asftonomische  Nachrichten,"  etc.,  the  report  is  not  regarded  as  com- 
plete ;  and  the  directors  of  the  observatories  and  astronomers  generally 
into  whose  hands  the  paper  may  come  are  earnestly  requested  to  freely 
criticise  it  and  to  furnish  the  corrections  and  additions  necessary  to 
secure,  for  another  year,  a  more  correct  and  complete  account  of  their 
respective  observatories. 


"Smithsonian  Aunnal  Report,  1880,  p.  t'SS. 
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I.  AMERICAN  OBSERVATOEIES 

Akron,  Ohio. 

Btwhtel  College  Observatory. 

Longitude  from  Washingtou, . 

Latitude, . 

Director, . 

Albany,  New  York. 

Dudley  Observatory. 

Longitude  from  Washington,  13»*  12.87"  E. 
Latitude,  42o  39'  49.5"  K 
Directors:  B.  A.  Gould,  1854. 

O.  M.  Mitchel,  1859. 

G.  H.  Hough,  1862. 

L.  Boss,  1875. 
^Founded  in  1851,  by  subscription,  the  principal  subscriber  being  Mrs. 
Blandina  Dudley.    Built  in  the  form  of  a  cross,  with  wings  east  and 
west  for  the  meridian  instruments.    Finished  in  1854,  and  inaugurated 
in  1856. 

ALFRED  Center,  New  York. 

Observatory  of  Alfred  University. 

Longitude  from  Washingtou,  2'"  55»  W. 
Latitude,  42o  15'  19.8"  N. 
Instructors  :  Prof.  A.  B.  Kenyon, 
Prof.  n.  C.  Coon. 
The  observatory  has  not  been  used  for  original  research,  but  only  for 
class  instruction, 

Allegheny  City,  Pennsylvania. 

Allegheny  Observatory. 

• 

Longitude  from  Washington,  11^  50.84'  W. 
Latitude,  40o  27'  41.6"  N. 
Director:  S.  P.  Langley. 

Founded  in  1860,  enlarged  in  1873,  and  further  enlarged  in  18  I. 
Equipped  in  1807,  principally  through  the  liberality  of  W.  Thaw,  )f 
Pittsburgh,  to  whom  its  subsequent  accessions  are  also  largely  di  3. 
The  dome,  22  feet  in  diameter,  contains  the  equatorial. 

The  observatory  in  1870,  under  its  present  director,  inaugurated  J   d 
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carried  into  active  operation  the  system  of  time  service  on  a  scale  then, 
and  probably  still,  as  regards  the  systematic  distribution  of  time  to  rail- 
roads,  the  most  extensive  in  the  country.  The  observatory  is  the  stand- 
ard of  time  for  a  large  portion  of  the  railroads  Qonnecting  the  Atlantic 
and  the  Mississippi.  It  is  better  known  by  its  investigations  in  solar 
physics,  to  which  the  director  has  given  his  principal  attention  for  the 
last  ten  years. 

Instruments  : 
(6)  Meridian  transit  instruments:  Makers,  Tboughton  &  Simms; 
aperture,  4  inches ;  magnifying  power,  150  diameters. 

(c)  Equatorial  instruments  :  Makers,  FiTZ,  reworked  by  Clark  ;  aper- 
ture of  objective,  13  inches ;  magnifying  powers  of  eye-pieces,  60  to 
1,200;  equatorial  carries  a  12-inch  flat  mirror  by  Clark  at  south  end  of 
its  polar  axis ;  also,  position  filar  micrometer,  polarizing  solar  eye-piece ; 
apparatus  for  projecting  solar  image ;  eight  other  subsidiary  pieces. 

(d)  Spectroscopes:  One  employing  large  Rutherfurd  grating; 'one 
with  small  grating ;  one  2-prism  spectroscope ;  apparatus  for  using  large 
equatorial  as  collimator,  etc. 

{e)  Photometers  and  other  subsidiary  apparatus:  A  variety  of  ther- 
mopiles, used  in  connection  with  a  Thompson  reflecting  galvanometer; 
large  Bunsen  photometer;  small  portable  heliostat,  etc. 

(/)  Chronographs :  One  of  Bond's  pattern,  built  by  Hamblet. 

(g)  Clocks :  Mean  time ;  two  by  Howard,  both  break-circuit :  sidereal; 
one  by  Frodsham,  break-circuit. 

(A)  Chronometers :  Mean  time ;  one  by  Frodsham  :  sidereal ;  one  Frod- 
sham, break-circuit. 

(i)  Miscellaneous :  One  reflecting  telescope  of  6J-inch  aperture,  spe- 
cially used  for  obtaining  an  image  projected  any  size  without  the  em- 
ployment of  any  enlarging  lenses;  one  Foucault  siderostat  and  a  large 
number  of  special  pieces  of  apparatus  for  the  study  of  radiant  heat. 

The  observatory  has  never  issued  any  regular  series  of  annals;  for 
abstracts  of  the  results  of  its  work  reference  must  be  made  to  the 
Comptes  Eendus  de  PInstitut  de  France,  to  the  Memoirs  of  the  U.  S. 
National  Academy,  to  the  pages  of  the  American  Journal  of  Science,  of 
the  Annales  de  Chimie  et  Physique,  Wiedemann's  Annalen,  and  to 
various  foreign  and  domestic  scientific  journals. 

Electric  appliances  for  the  distribution  of  exact  time,  automatically 
and  continuously  to  points  outside  the  observatory. 

Amherst,  Massachitsetts. 

The  Lawrence  Observatory  of  Amherst  College. 

Lcfngitude  from  Washington,  18"  4.8"  B, 
Latitude,  42o  22'  15.6''  N. 
Director :  David  P.  Todd. 


H.  Mis.  170 24  ^       _ 
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Ann  Arbor,  Michigan. 

Detroit  Observatory. 

Longitude  from  Washington,  26°»  43.1"  W. 
Latitude,  42o  16'  48''  N. 
Directors  :  F.  Brxjnnow,  1854. 

J.  C.  Watson,  1858. 

M.  W.  Harrington,  1879. 
Annex  of  the  University  of  Michigan.    Projected  in  1852,  commenced 
in  1853,  completed  in  1854.    The  principal  structure  is  surmounted  by  a 
dome  and  has  two  wings.    About  thirty  planetoids  have  been  discov- 
ered here. 

AnnapoliSj  Maryland. 

U.  8.  Naval  Academy  Observatory. 

Longitude  from  Washington,  2°»  15.61'  E.  * 
Latitude,  38o  58'  53.48"  N. 

Authority  for  longitude,  U.  S.  Coast  Survey;  for  latitude.  Professor 
Chauvenet. 

Director:  Lieut. Commander  P.F.Harrington,  head  of  department 
of  astronomy,  navigation,  and  surveying. 

The  oflScers  attached  to  the  observatory  are  occupied  in  duties  of  in- 
struction in  the  department  of  astronomy,  navigation,  and  surveying. 
The  instruments  are  used  in  the  course  of  instruction,  but  regular  ob 
servations  are  not  made  for  purposes  of  astronomical  investigation. 
Instruments  : 

(a)  Meridian  circle:  One;  maker,  Repsold,  Germany;  diameter  of 
circles,  30  inches;  divided  to  2';  read  by  4  microscopes  to  2".  Aperture 
of  objective,  4  inches;  for  observations  of  the  sun,  aperture  employed, 
—  inches;  magnifying  power  ordinarily  employed,  80  diameters. 

(b)  Meridian  transit  instrument:  Maker,  WIjrdemann;  aperture,  2 
inches ;  magnifying  power,  40  diameters. 

(c)  Equatorial  instrument:  Makers,  Alvan  Clark  &  Sons;  aperture 
of  objective,  7}  inches;  magnifying  power  of  eye-pieces,  40,  106,553, 
and  966;  micrometer  eyepieces,  89, 226, 673. 

(/)  Chronographs:  One  Morse  fillet;  one  Transit  of  Venus  Commis- 
sion. 

(g)  ClocJc:  One  sidereal;  makers,  Arnold,  Ch as.  Frodsham,  London. 

(h)  Chronometers:  Five  mean  time;  makers,  Negus,  Nos.  1030, 1088, 
1260;  Dent,  2,099;  Hatton,262:  two  sidereal;  maker,  Negus, Nos. 
1520, 1527. 

{i)  Miscellaneous :  OneTalcott's  zenith  telescope  (Wurdemann);  one 
Transit  of  Yenus  telescope  (Stackpole);  portable  transit  (Wurde- 
mann). 
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Baltimore,  Maryland. 
Denmore  Observatory. 

Longitude  from  Washington, . 

Latitude, . 

Director: . 

•    Barnesville,  Ohio. 

Olney  Observatory. 

Longitude  from  Washington  (about),  16™  W. 
Latitude  (about),  40°  N. 

Authority  for  longitude  and  latitude,  A.  von  Stein  wehr's  map  of  Ohio. 
Director:  Charles  E.  Gause,  Jr. 

No  systematic  observations.    Instruments  used  only  for  purpose  of 
class  instruction. 

Battle  Creek,  Michigan. 

High  School  Observatory. 


Longitude  from  Washington, . 

Latitude, . 

Director:  ARTHUR  K.  Bartlett. 
Instruments  : 

(a)  Meridian  circle :  One ;  aperture  of  objective,  4  inches ;  for  obser- 
vations of  the  sun,  aperture  employed,  2  to  4  inches;  magnifying  power 
ordinarily  employed,  75  diameters. 

(t)  Miscellaneous:  The  only  instrument  at  present  used  in  the  ob- 
servatory is  a  4-inch  achromatic  telescope,  which  was  purchased  by  the 
board  of  education  about  nine  years  ago,  for  the  use  of  students  and 
teachers  in  the  high  school.  It  was  manufactured  by  Pike,  the  New 
York  optician,  and  is  mounted  upon  a  portable  tripod  stand,  provided 
with  all  the  necessary  adjustments.  For  the  general  observations  of 
astronomy  it  is  regarded  as  one  of  the  best  telescopes  in  this  State. 

Bbloit,  Wisconsin. 

Smith  Observatory  of  Beloit  College. 

Longitude  from  Washington, . 

Latitude, . 

Director: . 


Brooklyn,  New  York. 
I.  Private  Observatory  of  Mr.  W.  T.  Oregg. 


Longitude  from  Washington, . 

Latitude, . 

Director:  W.  T.  Gregg. 

(c)  Equatorial  instrument:  Maker,  William  T.  Oregg ;  aperture  of 
objective,  6^  inches;  magnifying  powers  of  eye-pieces,  50  to  GOO. 


Digitized  by  VjiJU 


gle 


372  ASTRONOMICAL  OBSERVATORIES. 

II.  Private  Observatory. 

Longitude  from  Washington, 

Latitude, 

Director:  G.  P.  Serviss. 
Instruments  : 

(c)  Equatorialinstruments :  One  telescope;  maker,  John  Byrne, of 
New  York ;  aperture  of  objective,  3|  incbes ;  magnifying  powers  uf  eye- 
pieces, 50, 106, 160, 250,  and  320. 

(i)  Miscellaneous :  The  director  remarks :  '*  My  telescope  is  mounted 
equatorially  on  a  tripod  stand.  The  objective  is  of  excellent  quahty. 
I  can  see  the  companion  of  a  LyroB  and  both  the  debilissima  in  q^silon 
LyrsB  with  ease.  It  also  easily  separates  double  stars  only  1.5^'  apart. 
Under  favorable  circumstances  I  have  seen  five  of  Saturn's  moons.  I 
have  no  observatory,  and  my  observations  are  made  from  lofty  windows 
having  a  southerly  and  westerly  exposure,  and  occasionally  from  the 
roof  of  my  residence  on  Brooklyn  Heights.  In  observing  Jupiter  and 
Saturn  I  ordinarily  employ  powers  of  160  and  250,  and  occasionally  320. 
Fcr  special  purposes  I  have  used  a  power  of  480  with  good  effect 

Buffalo,  New  York. 

I.  Private  Observatory. 

Longitude  from  Washington, . 

Latitude, . 

Director:  James  W.  Ward. 
Instruments  : 

(b)  Meridian  transit  instrument 

(c)  Equatorial  instrument:  Maker,  John  Byrne,  New  York  City; 
aperture  of  objective,  4  inches ;  magnifying  powers  of  eyepieces,  60, 80, 
130, 200, 330, 400 ;  useful  with  Barlow  lens  to  550. 

(A)  Chronometer :  One  mean  time ;  maker,  Samuels,  Liverpool. 
(i)  Miscellaneous:  Dollond,  1|  inches,  used  roughly  on  alt  azimath 
swivel  for  southern  transits,  etc. 


II.  Private  Observatory. 

Longitude  from  Washington,  7°*  21.65*  W. 

Latitude,  42o  54'  9.5''  N. 

Authority  for  longitude  and  latitude :  Eeport  for  1862  of  the  regen  \ 

of  University  of  State  of  New  York. 
Director:  Henry  Mills. 
Instruments: 
(c)  Telescope  not  equatorial;  maker,  Bardon;  aperture  of  objecti'    , 
3  inches ;  magnifying  powers  of  eye-pieces,  50  to  250. 
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Cambridge,  MAssAcnusETTs. 

I.  Private  Observatory. 

Longitude  from  Washington,  23™  41.2G"  E. 
Latitude,  42o  22'  58.8"  K. 
Director  :  E.  L.  Trouvelot. 

IL  TJte  Astronomical  Observatory  of  Harvard  College. 

Longitude  from  Washington,  23™  41.11"  E. 
Latitude,  42^  22'  48.3"  N. 
Directors :  W.  C.  Bond,  1839. 
G.  P.  Bond,  1859. 

J.  WiNLOCK,  186G. 

Edward  0.  Pickering,  1876. 
Annexed  to  Harvard  College;  projected  in  1815;  ground  acquired  in 
1842 ;  instruments  set  up  in  1844-'48 ;  a  central  tower  and  dome,  two 
wings,  with  a  small  dome  on  the  western  wing.  Here  it  was  that  G.  P. 
Bond  discovered  in  1848  the  seventh  satellite  of  Saturn  (Hyperion), 
and  in  1850  the  dusky  interior  ring  inside  the  bright  rings  of  that  planet. 
Among  the  chronographs,  this  observatory  possesses  the  original  in- 
strument of  W.  C.  Bond,  mounted  in  1850. 

Instruments  : 

(a)  Meridian  circle:  Makers,  Troughton  &  Simms  (glasses  by  Al- 
VAN  Clark  &  Sons);  diameter  of  circles,  30  inches;  divided  to  5'; 
each  circle  read  by  4  microscopes  to  0.1";  aperture  of  objective,  8| 
inches ;  for  observations  of  the  sun,  aperture  employed,  8J  inches ; 
magnifying  power  ordinarily  employed,  300  to  350  diameters,  (a')  East 
transit  circle,  by  Troughton  &  Simms  ;  diameter  of  circles,  43  inches ; 
divided  to  5' ;  each  circle  read  by  4  microscopes  to  0.2" ;  aperture  of 
objective,  4^  inches. 

(b)  Meridian  transit  instruments :  One  made  by  Herbst,  of  Pulkowa; 
aperture,  2J  inches;  magnifying  power,  up  to  200  diameters.  (6') 
Large  photometer,  mounted  in  the  meridian,  for  comparing  images  of 
stars  during  transit 

(c)  Equatorial  imtruments :  One  made  by  Merz  ;  aperture  of  object- 
ive, 15  inches;  magnifying  powers  of  eye-pieces,  100  to  2,000.  (&) 
West  equatorial,  by  Alvan  Clark  &  Sons  ;  aperture,  5J  inches. 

(d)  Spectroscopes :  Three,  described  in  vol.  viii  of  the  Annals  of  the 
Observatory. 

{e)  Photometers  and  other  subsidiary  apparatus :  One  Zollner  pho- 
tometer, and  several  photometers  of  other  kinds. 

(/)  Chronographs :  Two  spring  governors,  by  W.  Bond  &  Son  ;  one 
small  barrel  chronograph. 

{g)  ClocJiS:  One  mean  time;  maker,  Bond,  394;  one  sidereal;  makers, 
Frodsham,  1327 ;  Bond,  312.  ^         . 
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{h)  Chronometers:  Two  sidereal;  makers,  Feodsham,  3451;  BOND, 
236 ;  one  thermometric  chronometer,  Frodshah,  3424. 

(i)  Miscellaneous :  Comet-seeker  and  other  small  telescopes  and  ap- 
paratus. 

Cambredgeport,  Massachusetts. 

Private  Observatory. 

Longitude  from  Washington,  23"  49"  E.  (approximately). 
Latitude,  42^  2V  56'^  N.  (approximately). 
Director:  E.  F.  Sawyer. 

Chicago,  Illinois. 

Dearborn  Observatory.. 

Longitude  from  Washington,  42"*  14.69"  W. 
Latitude,  41o  60'  1''  X. 
Directors:  T.  n.  Safford,  1865. 
Elias  Colbert,  1874. 
G.  W.  Hough,  1879. 

Annexed  to  the  university.    Founded  by  subscription  in  1822. 
Instruments: 

(a)  Meridian  circle :  Makers,  Repsold  &  Son  ;  diameter  of  circle,  40 
inches;  divided  to  2';  read  by  4  microscopes  to  0.1'';  aperture  of  object- 
ive, 6  inches ;  for  observations  of  the  sun,  aperture  employed,  3  inches. 

(c)  Equatorial  instrument :  Makers,  Alvan  Clark  &  Sons;  aperture 
of  objective,  18J  inches ;  magnifying  powers  of  eye-pieces,  positive,  120, 
190,  287,  385,  900;  negative,  135,  225,  450,  900. 

if)  Chronograph:  G.  W.  Hough;  cylinder  recording. 

(g)  Clocks :  One  mean  time ;  makers,  Howard  &  Co. ;  Graham  es- 
capement, mercury  pendulum ;  one  sidereal ;  makers,  Charles  Gort- 
NER  &  Co.,  London ;  GRAHAM  escapement,  mercury  pendulum. 

{h)  Chronometer:  Sidereal;  makers,  Bond  &  Son. 

(t)  Miscellaneous:  Signal  mean  time  clock  for  transmitting  time  sig- 
nals. 

Cincinnati,  Ohio. 

Cincinnati  Observatory.    (See  Mount  Lookout) 

Clinton,  New  York. 
Litchfield  Observatory  of  Hamilton  College. 

Longitude  from  Washington,  6°»  34.65"  E. 
Latitude,  43^  3'  17"  N. 
Authority  for  longitude  and  latitude:  Longitude  telegraphically  de- 
termined from  Cambridge,  Mass.    Latitude  by  stars  in  prime 
vertical. 
Director:  C.  W.  F.  Peters. 
Founded  in  1852  by  subscription;  completed  inl855;  central  edifice 
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with  wiDgs  east  and  west.    Forty-two  planetoids  have  been  discovered 
here. 

Instruments  : 

(6)  Meridian  transit  instrument:  Maker,  W.  WtJRDBMANN,  Washing- 
ton, D.  C. ;  aperture  2J  inches ;  magnifying  power,  —  diameters. 

(c)  Equatorialinstrument:  One  made  by  Spencer  &  Eaton;  aper- 
ture of  objective,  13^  inches;  magnifying  powers  of  eye-pieces,  80  to 
1600.  (&)  One  bySTEiNHEiL  Sons;  aperture,  4  inches,  {d')  One  by 
Hugo  Schroder  ;  aperture,  5  inches. 

{d)  Spectroscope :  One  direct  vision  5  prisms ;  attached  to  the  4-inch 
Steinheil  refractor. 

(/)  Chronograph :  By  Wm.  Bond  &  Son,  Boston,  Mass. 

(g)  ClocJcs:  Mean  time;  makers,  Wm.  Bond  &  Son. 

(h)  Chronometer :  Sidereal ;  makers,  Wm.  Bond  &  Son. 

Columbia,  Missouri. 

The  Laws  Observatory,  University  of  the  State  of  Missouri. 

Longitude  from  Washington,  P  1°»  6"  W. 

Latitude,  38o  56'  51.6''  N. 

Authority  for  longitude  and  latitude:  Joseph  Ficklin  and  Thomas 

J.  LOWRY. 

Director :  Joseph  Ficklin. 

During  February  and  March,  1880,  the  old  observatory  building, 
which  stood  a  few  feet  west  of  the  main  university  edifice,  was  moved 
and  enlarged.  It  now  stands  on  the  beautiful  eminence  in  the  campus 
near  the  chalybeate  spring.  The  meridian  line  of  each  pier  now  passes 
between  the  university  building  and  the  president's  mansion.  In  this 
position  a  good  horizon  is  secured.  In  the  old  position  the  horizon  was 
obstructed  on  the  north  by  the  scientific  building,  and  on  the  east  by 
the  university  building. 

The  old  dome  was  found  to  be  too  small  for  the  equatorial  recently  pur- 
chased, and  a  brick  addition  was  made  at  the  east  end  for  the  accom- 
mo<lation  of  this  instrument.  The  whole  building  is  63  feet  long  from 
east  to  west,  and  fronts  east. 

The  present  greatly  improved  condition  of  the  observatory  is  due  to 
the  liberality  of  the  president.  Dr.  S.  S.  Laws,  who,  for  the  advance- 
ment of  astronomical  science,  has  given  to  the  university  more  than 
$2,000,  in  order  to  procure  the  telescope  and  put  it  in  complete  working 
order,  and  to  move  and  enlarge  the  observatory  building. 
Instruments  : 

(a)  Meridian  circle:  One;  maker,  Brunner,  of  Paris;  diameter  of 
circle,  10^  inches;  divided  to  5' ;  read  by  two  microscopes  to  3" ;  aper- 
ture of  objective,  2^^  inches ;  for  observations  of  the  sun,  aperture 
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employed,  2^^  inches ;  magnifying  power  ordinaiily  employed,  60  diam- 
eters. 

(c)  Equatorial  instruments:  One  made  by  Henry FiTZ,  of  New  York ; 
aperture  of  objective,  41^^^  inches ;  magnifying  powers  of  eye-pieces,  30 
to  240 ;  one  made  by  Merz  &  Son,  of  Munich ;  aperture  of  objective, 
7 J  inches;  magnifying  powers  of  eye-pieces,  80  to  1018.  This  instru- 
ment is  furnished  with  a  micrometer,  reflecting  prisms  and  sunshades. 
It  is  driven  by  clock-work.  The  hour  circle  is  10  inches  in  diameter. 
It  is  graduated  on  silver  to  single  minutes,  and  read  by  two  verniers 
to  4  seconds  of  time.  The  declination  circle  is  15  inches  in  diameter. 
It  is  graduated  on  silver  to  10  minutes,  and  read  by  two  verniers  to  10 
seconds  of  arc.  The  finder  was  made  by  Alvan  Clark  &  Sons,  of 
Oambridgeport,  Mass.  It  has  an  aperture  of  1 1  inches  and  a  focal  length 
of  17  J  inches. 

{g)  Clocks:  Oue  mean  time;  maker,  Kiggs,  of  Philadelphia:  one 
sidereal ;  makers,  Gregg  &  Rupp,  of  New  York. 

(i)  Miscellaneous :  The  instrumental  equipment  includes  also  a  sextant 
made  by  E.  &  G.  W.  Blunt,  of  New  York ;  the  arc  is  graduated  on 
silver,  and  reads  by  a  vernier  and  mlscroscope  to  10  seconds.  An  alt- 
azimuth instrument,  made  by  E.  &  G.  W.  Blunt  ;  it  has  an  aperture 
of  2|  inches ;  the  circles  are  12  inches  in  diameter  and  graduated  to  10 
minutes ;  the  horizontal  circle  has  four  verniers  with  microscopes  and 
the  vertical  circle  two,  and  each  reads  to  10  seconds.  A  Transit  theodo- 
lite, made  by  Gbegg  &  Rupp,  of  New  York. 

Columbus,  Ohio. 

Private  Observatory. 

Longitude  from  Washiugton,  23™  54*  W. 
Latitude,  40o  0'  1.5"  N. 

Authority  for  longitude  and  latitude:    U.  S.  Coast  Survey  for  State- 
House  dome,  2  miles  distant. 
Director:  R.  W.  McFaeland. 
Instruments: 
(c)  Equatorial  instrument:  Makers,  Alvan  Claek  &  Sons;  aper- 
ture of  objective,  5  inches. 
{g)  Clock:  Mean  time ;  makers,  Parkinson  &  Frodsham. 

Crete,  Nebraska. 
Bostcell  Observatory  of  Doane  College. 


Longitude  from  Washington, 

Latitude, . 

Director :  — . 
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Dubuque,  Iowa. 

Dubuque  Observatoi'y. 

Longitude  from  Washington,  64°»  27.61*  W. 

Latitade,  4l2P  29'  38''  N. 

Authority  for  longitude  and  latitude:   Boundary  line  between  the 

States  of  Illinois  and  Wisconsin,  projected  through  the  city  of 

Dubuque;   and  telegraphic  record  of  star  transits  at  Ann 

Arbor  and  Dubuque. 
Director:  AsA  HoRR,  M.  D.    Under  the  supervision  of  Prof.  J.  C. 

Watson,  in  1865. 
Instruments  : 
(6)  Meridian  transit  instrument :  Maker,  Wm.  Wurdbmann,  Wash- 
ington, D.  0.  Aperture,  1^  inches;  magnifying  power  sufficient  to  note 
time  by  stars  of  the  10th  magnitude.  Finding  circle,  4^  inches  diam- 
eter, reading  by  verniers  and  lenses  to  half  a  minute  of  arc.  The  pier 
extends  17  feet  into  the  ground,  through  clay  to  gravel ;  it  is  7  feet  6 
inches  diameter  at  base,  3  feet  at  top,  which  is  4  feet  above  the  surface; 
is  surrounded  by  a  brick  wall,  8  inches  from  the  stone  shaft,  the  space 
between  (at  the  surface  of  the  ground)  being  stuffed  with  oakum.  The 
Y's  rest  on  thin  brass  supports  on  the  top  of  stone  pillars^  instead  of  the 
iron  frame  which  acme  with  the  instrument. 

(g)  ClocJc:  Mean  time;  makers,  Howard  &  Co.,  Boston.  Tower 
clock,  reliable  to  less  than  a  second  a  day  through  all  extremes  of  tem- 
perature. 

(A)  Chronometer:  Mean  time;  maker,  K. Zimmerman,  Liverpool, Eng- 
land. 

Due  West,  South  Carolina. 

Astronomical  Observatory  of  ErsHne  College. 

Longitude  from  Washington, . 

Latitude, . 

Director :  Eev.  W.  M.  Grier,  D.  D. 

Easton,  Pennsylvania. 

La  Fayette  College  Observatory. 

Longitude  from  Greenwich, . 

Latitude,' . 

Director: . 

Elizabeth,  New  Jersey. 

Observatory. 

Longitude  from  Washington,  11°»  22.2"  E. 

Latitude,  4(P  40'  19'^  N. 

Authority  for  latitude  and  longitude :  United  States  Coast  Survey. 

Director:  Charles  W.  Plyer.  ^  .    , ,,  ,^T^ 
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Instruments  : 

(6)  Meridian  transit  instrument :  Makers,  John  Bliss  &  Sons,  New 
York;  aperture,  1  inch;  magnifyiDg  power,  10  diameters. 

(c)  Uquatorial  instrument :  Maimer,  Henry  G.  Fitz;  aperture  of  ob- 
jective, 6|  inches.    Nine  eye-pieces,  from  50  to  630. 

FoRDHAM,  New  York. 
Private  Observatory. 

Longitude  from  Washington,  12™  40.47*  E. 

Latitude,  40o  62'  31.3"  N. 

Authority  for  longitude  and  latitude :  Coast  Survey  map  of  1863  and 
American  Ephemeris,  1879,  assuming  the  longitude  and  lati- 
tude of  New  York,  given  in  the  Ephemeris,  to  be  that  of  the 
city  hall. 

Director :  William  Meikleham. 
Observatory  removed  to  Biverdale,  New  lork. 

Fort  Dodge,  Iowa. 

Private  Observatory. 

Longitude  from  Washington,  1^  8"  5"  W. 
Latitude,  42o  30'  N. 

Authority  for  longitude  and  latitude:  F.  IIess. 
Director:  F.  Hess. 
Instruments: 

(&)  Meridian  transit  instrument:  Makers,  J.  Brown  &  Son,  New 
York;  aperture,  1  inch;  magnifying  power,  10 J  diameters,  with  hori- 
zontal and  vertical  circle,  each  rea;ding  to  1. 

(c)  Equatorial  instrument:  Aperture  of  objective,  2|  inches;  for  ob- 
servations of  the  sun,  aperture  employed,  2|  inches;  magnifying  power 
ordinarily  employed,  60  diameters. 

(g)  Clock:  Mean  time;  maker,  G.  M.  Wheeler,  Elgin,  111. 

(*)  Miscellaneous:  One  Troughton  sextant  and  artificial  horizon. 

Georgetown,  District  of  Columbia. 

Observatory  of  Georgetown  College, 

Longitude  from  Washington,  6.2''  W. 
Latitude,  38o  64'  26.07"  N. 
Directors:  James  Curley,  S.  J. 
John  G.  Hagen,  S.  J. 

The  observatory  was  ready  for  use  on  January  1, 1846,  and  was  built 
by  means  of  a  donation  of  the  Bev.  Meredith  Jenkins,  of  Baltimore. 
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MiBcellaneoas  observatioDS  were  made  first  to  deteriniue  the  latitude 
and  longitude  with  great  accuracy.  It  is  now  used  principally  for  in- 
struction. 

The  plan  of  this  observatory  was  made  and  the  first  instrument 
ordered  in  the  year  1841.  Tlie  excavations  for  the  building  were 
commenced  in  1843,  and  three  years  later  observations  began.  The 
building  is  situated  on  a  hill,  northwest  of  the  college,  commanding  a 
free  horizon.  It  is  60  feet  long  by  30  feet  wide,  comprising  two  wings 
on  the  east  and  west  sides,  and  two  rooms  in  the  middle,  viz :  The 
clock-room  and  library,  besides  cellar  and  dome. 

The  west  wing  has  a  transit  instrument  by  Ertel  &  Son,  7  feet  long 
and  4^  inches  aperture ;  the  east  wing  a  meridian  circle  by  Troughton 
&  SIMMS,  reading  to  fractions  of  a  second  by  four  microscopes,  with  an 
object-glass  of  4  inches  clear  aperture.  The  equatorial  was  also  made 
by  Troughton  &  Simms,  has  4.8  inches  aperture  with  powers  from 
25  to  400,  clockwork  and  micrometer,  strong  mounting  and  large  circles. 
The  dome  measures  20  feet  in  diameter,  and  was  intended  for  an  8-inch 
equatorial,  which  had  been  ordered  in  Paris,  but  had  to  be  replaced  by 
the  present  one.  .  Two  sidereal  clocks,  originally  mounted  in  the  east 
and  west  wings,  and  a  meantime  chronometer  by  Molynbaux,  of  Lon- 
don, a  universal  instrument  by  Ertel  &  Son,  a  reflecting  circle  by 
Troughton  &  Simms,  and  two  3-inch  telescopes  completed  the  original 
outfit  of  the  observatory,  which,  together  with  the  building,  cost  about 
$13,000,  a  small  sum  compared  to  the  prices  of  the  present  day.  The 
expenses  were  defrayed  for  the  most  part  by  a  donation  of  the  Rev. 
Thomas  Meredith  Jenkins,  S.  J.,  of  Baltimore. 

The  building  of  the  observatory  and  the  mounting  of  the  instruments 
was  superintended  by  the  first  director,  James  Curlet,  S.  J.  The 
geographical  position  was  determined  by  him  in  1846,  the  longitude  by 
corresponding  observations  of  moon-culminations  at  Georgetown  and 
Greenwich,  the  latitude  by  upper  and  lower  culminations  of  circum- 
polar  stars. 

The  revolution  of  1847  brought  several  Italian  professors  to  George- 
town, among  whom  were  De  Yioo,  Secchi,  and  Sestini.  The  former 
had  to  leave  a  few  weeks  later  for  London  on  some  important  business, 
where  he  died  of  typhoid-fever  on  November  15, 1848,  only  forty-three 
years  of  age;  but  the  gold  medal  is  still  preserved  here,  which  he 
received  from  the  King  of  Denmark  for  his  discovery  of  six  comets  (I, 
1844;  II,  1847;  I,  V,  YI,  IX,  1846)  while  director  of  the  observatory 
at  the  Boman  College.  He  was  a  member  of  the  Boyal  Astronomical 
Society  of  London. 

F.  Secchi,  then  thirty  years  of  age,  taught  physics  for  one  year  and 
then  returned  to  Bome  to  enter  upon  his  career  in  physical  astronomy, 
but  his  first  interest  in  this  study  dates  from  the  observations  he  made 
with  F.  Ourley  at  Georgetown. 

F-  Sestini  began  observations  of  star-colors  in  1849,  the  manuscript 
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of  which  is  preserved  in  the  library  of  the  observatory.  The  list  of 
his  stars  was  taken  from  Baily's  Catalogue,  and  is  the  same  which 
he  had  observed  at  Bome.  The  result  was  that  in  general  there  is  no 
difference  in  color  observed  in  Italy  and  in  our  sky.  In  1850  he  made 
drawings  of  sun-spots  from  September  20  till  November  6,  missing  only- 
six  days  out  of  forty-eight  The  drawings  were  lithographed  and,  to- 
geiher  with  a  journal  and  preface,  published  in  the  appendix  of  the 
Washington  Astronomical  Observations  for  1847.  A  duphcate  set  of 
copies  is  still  in  the  library  of  the  observatory. 

In  1852  a  quarto  volume  of  215  pages,  containing  a  description  of  the 
observatory,  with  eight  plates  and  reduction  tables  for  time  observa- 
tions, was  published  and  distributed  by  the  director.  That  nothings 
more  has  appeared  from  his  pen  finds  sufficient  explanation  in  the 
facts  that  he  considered  the  observatory  mainly  as  a  means  of  edaca- 
tion,  and  that  he  is  now  in  the  venerable  age  of  ninety-three  years. 

As  the  centennial  celebration  of  the  foundation  of  the  college  drew 
near,  the  regents  of  the  university  placed  the  observatory  in  charge  of 
a  younger  director  and  put  a  liberal  allowance  at  his  disposal.  Almost 
a  thousand  dollars  were  expended  for  repairs  of  the  building,  drying 
and  warming  the  cellar,  roofing,  painting,  and  so  on.  The  problem  of 
revolving  the  heavy  dome  was  successfully  solved  by  Mr.  Oabdneb,  of 
the  Naval  Observatory.  A  spring  which  allows  the  vertical  shaft  of 
the  gearing  a  horizontal  play  of  1  inch,  ko  as  to  keep  the  pinion  al« 
ways  in  contact  with  the  rack,  and  a  large  (vertical)  steering  wheel,  with 
handles,  enable  a  strong  man  to  turn  the  dome  half  round  in  two  minutes. 

Nearly  another  thousand  dollars  were  spent  on  old  and  new  instru- 
ments. .The  equatorial  received  a  helioscope,  one  of  the  3-inch  glasses 
was  changed  into  a  portable  equatorial,  with  circles,  the  other  into  a 
comet-seeker;  the  clocks  were  cleaned  and  mounted  in  double  glass 
cases  on  the  large  equatorial  pier,  one  running  on  sidereal  the  other  on 
mean  time,  both  provided  with  the  Gardner  spring  contact,  and  a  new 
chronograph  by  Fauth  &  Co.,  of  Washington,  placed  between  them. 
A  triple  electric- wire  system  is  now  being  run  to  the  switch-board  in  the 
clock-room,  one  making  connection  with  the  U.  S.  Naval  Observatory, 
another  connecting  clocks  and  observing  keys  with  the  chronograph, 
and  a  third  giving  incandescent  illumination  to  the  field  and  reading 
microscopes  of  the  equatorial  and  transit  instruments.  The  arrange- 
ment of  the  switch-board  bas  been  made  by  Mr.  William  C.  Winlock, 
assistant  observer  at  the  U.  S.  Naval  Observatory,  and  is  the  same  as 
in  the  observatories  of  Harvard  College  and  Mount  Hamilton,  Cal. 

The  transit  instrument  and  meridian  circle  are  still  awaiting  a  thor- 
ough examination,  and  piers  will  have  to  be  built  for  the  smaller  instru- 
ments and  for  collimators. 

The  equatorial  is  the  only  instrument  now  ready  for  use,  and  will  be 
mainly  employed  for  variable  star  work.  All  the  known  variables,  from 
the  equator  down  to  the  horizon,  have  been  put  on  the  observing  list. 
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while  the  northern  sky  is  left  to  the  care  of  more  northern  observatories. 
Star  occaltations  and  comets  will  be  taken  in  occasionally.  If  the  staff 
of  the  observatory  be  raised,  as  is  hoped,  to  three  reffular  observers  and 
one  sA'vant,  the  establishment  will  be  able  to  produce  useful  results. 

Glasgow,  Missoubi. 

Morrison  Observatory, 

Longitude  from  Washington,  1^  3"  5.93»  W. 
Latitude,  39^  16'  16.75"  N. 

Authority  for  longitude :  Exchange  of  clock-signals  with  the  Naval  Ob- 
servatory in  June  and  July,  1879,  five  nights  j  latitude,  from 
circumpolar  stars  observed  on  meridian  circle. 
Director:  C.  W.  Peitchett. 

The  observatory  was  founded,  1875-'76,  by  the  liberality  of  Miss  Ber- 
enice Morrison,  of  Saint  Louis. 

Instruments  : 

(a)  Meridian  circle :  One;  makers,  Troughton  &  Simms;  diameter 
of  circles,  24  inches ;  divided  to  6' ;  read  by  4  microscopes  to  1" ;  aper- 
ture of  objective,  6  inches;  for  observations  of  the  sun,  aperture  em- 
ployed, 4  inches ;  magnifying  power  ordinarily  employed,  200  diameters. 

(c)  Equatorial  instrument:  Makers,  Al van  Clark  &  Sons;  aperture 
of  objective,  12J  inches ;  magnifying  powers  of  eye-pieces,  50  to  1,200. 

(/)  Chronograph:  One. 

(g)  Clock :  Sidereal ;  maker,  Charles  Frodsham,  London. 

(A)  Chronometer :  Sidereal;  maker,  T.  S.  &  J.  D.  Negus,  New  York. 

(t)  Miscellaneous :  Alt-azimuth,  by  L.  P.  Casella,  London ;  comet- 
seeker,  by  Alvan  Clark  &  Sons. 

Greencastle,  Indiana. 

McKim  Observatory  of  De  Pauw  University. 

Longitude  from  Washington,  14™  17.91"  W. 
Latitude.  39o  37'  N. 
Director:  J.  P.  D.  John. 

Hanover,  Nevt  Hampshire. 

Shattuch  Observatory  of  Dartmouth  College. 

Longitude  from  Washington,  19"»  3.66»  E. 

Latitude,  43o  42'  15.2"  N. 

Authority  for  longitude  and  latitude.  Prof.  C.  A.  Young. 

Directors :  C.  A.  Young,  1853. 

Charles  F.  Emerson,  1878. 
Founded  in  1853  through  the  liberality  of  Dr.  G.  S.  Shattuck.    Con- 
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sists  of  a  west  rotunda  and  three  additions.    It  has  doable  brick  wallH 
and  an  air  chamber  with  a  space  of  6  inches  (0.15*°)  between  the  walls 
Instruments  : 

(a)  Meridian  circle:  Makers,  Troughton  &  SiMMS;  diameter  of 
circle,  30  inches;  divided  to  6';  read  by  reading  microscopes  to  1',  and 
micrometers  to  single  seconds ;  apertore  of  objective,  4  inches ;  mag- 
nifying power  ordinarily  employed,  120  diameters. 

(c)  Equatorial  instrument:  Makers,  Alvan  Clark  &  Sons;  aper- 
ture of  objective,  9.25  inches ;  magnifying  powers  of  eye-pieces,  100  to 
1,200,  20  in  number. 

{d)  Spectroscopes:  Large  O-prism  Clark  spectroscope ;  seven  prism, 
double  acting  (equivalent  to  13  prisms),  fitting  equatorial  mentioned 
above. 

(/)  Chronograph :  Bond's  spring  governor. 

(g)  Clocks:  One  mean  time :  makers,  Utzschneider  &  Frauenhofer  ; 
connected  with  chronograph ;  one  sidereal ;  makers,  Utzschneider  & 
Mahler,  of  Munich ;  connected  with  chronograph. 

(i)  Miscellaneous:  Comet-seeker,  aperture  3.6  inches,  mounted  on 
large  tripod  5  small  portable  telescope,  aperture  3  inches  5  zenith  sector, 
loaned  by  Coast  Survey,  aperture  4  inches  5  full  set  of  common  meteoro- 
logical apparatus,  including  a  recording  barometer ;  sextant  by  Hardy, 
of  London. 

Hastings,  New  York. 

Private  Observatory. 

Longitude  from  Washington,  12"  42.7»  E. 
Latitude,  40o  69'  25"  If. 

Authority  for  longitude  and  latitude,  U.  S.  Coast  Survey. 
Director ;  Henry  Draper. 
Instruments  : 
(6)  Meridian  transit  instrument:  Makers,  Stackpole  &  Brother; 
aperture,  2  inches;  magnifying  power,  45  diameters. 

(c)  Equatorial  instruments':  One  reflector,  28  inches  aperture,  made 
by  Henry  Draper  ;  {&)  one  refractor,  11  inches  aperture,  by  Alvan 
Clark  &  Sons,  with  photographic  corrector. 

(d)  Spectroscopes:  One  diffraction,  1  stellar  photographic,!  automatic, 
etc. 

[f)  Chronograph :  One  made  by  Henry  Draper. 

(g)  Clock :  One  mean  time ;  maker,  Howard. 

(A)  Chronometers :  One  mean  time ;  maker,  Negus  :  one  sidereal ; 
maker,  Neous. 

(t)  Miscellaneous :  Altitude  and  azimuth  reflector  of  15 J  inches  aper- 
ture. 
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IlAVERFOBD  COLLEGE,  PENNSYLVANIA. 

Haverford  College  Observatory. 

Lougitude  from  WashiDgton,  6™  59.33»  E. 
Latitude,  40©  0'  36.5"  N. 

Authority  for  longitude  and  latitude :  Observations  on  moon,  culminat- 
ing stars,  and  with  transit  in  the  prime  vertical  in  the  years 
1 854-'55.  [The  triangulations  from  U.  S.  Coast  Survey  stations 
give: 

Longitude,  7*"  0.47"  E. 
Latitude,  40o  0'  49.73''  N.  ' 

Director:  ISAAC  Shabpless. 
Instruments  :    . 

(a)  Meridian  circle:  One;  diameter  of  circles,  26  inches;  divided  to 
15' ;  read  by  4  microscopes  to  2" ;  aperture  of  objective,  4  inches. 

(c)  Equatorial  instrument :  Makers,  Henry  Fitz,  re- worked  by  Clabk; 
aperture  of  objective,  8J  inches ;  magnifying  powers  of  eyepieces,  60  to 
800. 

{/)  Chronograph:  Bond's  magnetic. 

(g)  Clocks:  One  sidereal;  maker,  LuKENS:  one  sidereal;  maker,  HAR- 
PER ;  mercurial  compensation. 

(i)  Zenith  instrument :  Aperture,  2J  inches;  rejuvenated  by  Fauth  & 
Co.,  and  to  be  set  up  as  soon  as  addition  is  built  to  observatory,  to  de- 
termine our  latitude. 

Hudson,  Ohio. 

Hudson  Observatory. 

Longitude  from  Washington,  17">  32.06*  W. 
Latitude,  41©  14'  42.6"  N. 

Authority  for  longitude  and  latitude :  Prof.  Elias  Loomis,  LL.  D. 
Director:  Charles  J.  Smith. 
Instruments  : 

(a)  Meridian  circle :  One ;  maker,  Simms,  of  London ;  diameter  of  cir- 
cles, 18  inches  ;  divided  to  6' ;  read  by  3  microscopes  to  1" ;  aperture  of 
objective,  3  inches. 

Equatorial  instrument:  One;  maker,  Simms;  aperture  of  objective,  4 
inches ;  magnifying  powers  of  eyepieces,  50, 100, 150,  250,  350. 

Clock:  Sidereal;  maker,  Molineux ;  mercurial  pendulum. 

Iowa  City,  Iowa. 

Private  Observatory. 

Longitude  from  Washington,  57"*  52.5»  W. 
Latitude,  41©  39'  8"  K 
Director :  C.  W.  Irish. 
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Instruments  : 

(6)  Meridian  transit  instrument :  A  small  one  made  by  the  director 
himself  5  aperture,  one  inch ;  magnifying  power,  11  diameters. 

(c)  Equatorial  instrument:  Maker,  Chevalier,  Paris;  aperture  of 
objective,  4  inches ;  magnifying  powers  of  eyepieces,  25  to  300. 

(/)  Chronograph :  A  Morse  register. 

(g)  Clock :  One  mean  time;  beating  three-quarter  seconds ;  of  German 
make. 

Jersey  City,  New  Jersey. 

Private  Observatory. 

Longitude  from  Washington,  11»»  48.49»  E. 
Latitude,  40o  42'  50.30''  N. 
Director :  HUnry  Harrison. 
Instruments: 

Equatorial:  Eefractor,  new,  by  John  Byrne;  aperture,  4^  inches; 
focal  length,  39  inches ;  power  of  eye-pieces  (with  insertion  of  Barlow 
lens)  from  20  to  400 ;  Troughton  position  filar  micrometer;  apparatus 
for  projecting  solar  image. 

Spectroscope :  With  view  telescope  and  collimator  cabinet ;  length,  7 
inches ;  Eutherfurd  diffraction  grating  f  by  1  inch. 

ClocJc:  sidereal,  Thomas. 

Lansino,  Michigan. 

State  Agricultural  College  Observatory. 

Longitude  from  Washington,  29°*  44»  W. 
Latitude,  42o  43'  54"  N. 
Director :  K.  C.  Carpenter. 
The  observatory  is  rather  for  instruction  than  investigation. 

Lawrence,  Kansas. 

Observatory  of  the  Kansas  State  University. 

Longitude  from  Washington,  V"  12°»  47.9»  W. 
Latitude,  38o  57'  15"  N. 

Authority  for  longitude  and  latitude :  Fred  W.  Bradwell,  late  pro- 
fessor of  astronomy,  Kansas  State  University. 
Director :  H.  J.  S.  Smith. 

Instruments  : 

(6)  Meridian  transit  instrument :  Makers,  Stackpole  Bros.  ;  aper- 
ture, 2J  inches. 

(g)  Clocks :  One  mean  time ;  makers,  E.  Howard  &  Co.,  Bostou 
(medium):  one  sidereal;  maker,  Brockbanes,  London  (old). 
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(h)  Chronometer :  Sidereal ;  makers,  T.  S.  &  J.  D.  Negus,  New  York 
(good). 

(i)  Miscellaneous :  Sextaut,  by  Oambey  ;  comet-seeker,  6-inch  object 
glass. 

LiNWOOD,  Ohio. 

Privati^  Observatory, 

Longitude  from  Washington, . 

Latitude, . 

I>irector  :  li.  II.  McClure. 

Situated  about  one  mile  E.  by  S.  from  Cincinnati  observatory. 
Instruments  : 

(c)  One  equatorial  silvered  glass  Newtonian  reflector.  Diameter  of 
the  concave  reflecting  objective,  5J  inches;  magnifying  powers  of  the 
eye-pieces,  60, 100,  and  200 diameters.  The  mirror,  tube, and  mounting 
all  constructed  by  Mr.  McClure  himself. 

Madison,  Wisconsin. 
The  Washburn  Observatory. 

Longitude  from  Washington,  49°»  25.8»  W. 

Latitude,  43o  4'  36.7''  N. 

Authority  for  longitude  and  latitude:  a  pier  of  the  United  States 
Coast  and  Geodetic  Survey,  about  500  feet  from  the  observa- 
tory, has  been  connected  by  a  triangulation  with  the  transit 
room,  and  the  position  given  refers  to  the  center  of  the  transit 
circle. 

Directors:  Edward  S.  Holden,  1880. 
George  0.  Comstock,  1885. 

Instruments  : 

(a)  A  meridian  circle :  Maker,  Repsold  &  Brother,  Hamburg ; 
diameter  of  circles,  about  30  incbes ;  divided  to  2' ;  read  by  4  microscopes 
to  1".  Aperture  of  objective,  4.8  inches  j  for  observations  of  the  sun, 
aperture  employed,  — finches;  magnifying  power  ordinarily  employed, 
—  diameters. 

(6)  Meridian  transit  instrument :  Makers,  Fauth  &  Co.,  Washington ; 
aperture,  3  inches ;  magnifying  power,  GO  and  120  diameters;  two  12- 
inch  circles  divided  on  the  edges :  one  circle  to  10",  the  other  for  set- 
ting only.    The  fine  circle  has  a  level  for  latitude. 

(c)  Equatorial  instrument :  Makers,  Alvan  Clark  &  Sons  ;  aper- 
ture of  objective,  15iJ  inches ;  magnifying  powers  of  eye-pieces,  145 
to  1200. 

(/)  Chronograph  :  A  chronograph  by  Fauth  &  Co.,  with  a  conical 
pendulum. 

H.  Mis.  170 ^25  ^  t 
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(g)  Clocks :  Que  mean  time ;  makers,  Seth  Thomas  Clock  Com- 
pany :  one  sidereal ;  maker,  HoHWU,  of  Amsterdam. 

(h)  Chronometers:  One  sidereal;  maker,  Bliss,  No.  2786 ;  one  side- 
real break-circuit.  Bliss,  JSo.  2791. 

Mount  Hamilton,  California. 

Lick  Observatory  of  the  University  of  California. 

Longitude  from  Washington,  2^  58°»  14.6»  W. 

Latitude,  37o  21'  3"  N. 

Director ;  Edward  S.  Holden,  1885. 

The  Lick  Observatory  of  the  University  of  California  owes  its  origin 
to  the  bequest  of  the  late  James  Lick,  of  California,  who  bequeathed 
to  the  University  of  California  "  a  telescope  of  greater  power  than  any 
yet  made."  As  the  site  of  his  observatory  he  Selected  Mount  Hamilton, 
in  the  Santa  Clara  Valley. 

The  following  description  of  the  establishment  of  the  observatory  is 
taken  from  the  Scientific  American  (New  York),  March  17, 1888 : 

In  administering  their  trust  the  custodians  met  with  legal  obstacles 
and  suits  brought  by  his  relatives.  These  delayed  the  carrying  out  of 
his  plans,  but  eventually  a  settlement  was  reached.  On  June  30, 1883, 
the  corner-stone  of  the  observatory  to  which  this  article  is  devoted 
was  laid,  and  to-day  the  work  is  practically  complete.  When  Mount 
Hamilton  was  selected  as  the  site  for  the  Lick  Observatory,  in  order  to 
test  its  atmospheric  conditions  Prof.  S.  W.  Burnham,  the  discoverer  of 
many  double  stairs,  was  invited  to  observe  there  in  1879.  Owing  to  the 
dryness  of  the  air  and  its  excellent  quality  for  astronomical  work, 
his  6-inch  telescope  described  many  stars,  catalogued  by  Prof.  Otto 
Struve  as  double,  into  triple  stars.  Mr.  Lick  died  in  1876,  and  the 
original  plans  for  the  observatory  were  determined  by  Capt.  Bichabd 
S.  Floyd,  president  of  the  trustees,  and  Mr.  T.  E.  Fraser,  superin- 
tendent of  construction,  acting  under  the  advice  of  Prof.  Edward  S. 
Holden,  and  Prof.  Simon  Newcomb,  of  the  !N^aval  Observatory,  in 
Washington.  Many  noted  astronomers  have  been  interested  in  the 
work,  and  this  will  probably  be  the  most  famous  observatory  in  the 
world.  It  owns  about  1,550  acres  of  land,  a  portion  of  which  will  event- 
ually be  made  into  a  public  park,  and  the  graded  road  of  26  miles  lead- 
ing to  the  summit  of  Mount  Hamilton  from  San  Jos^  may,  perhaps,  be- 
come a  direct  route  to  the  Yosemite  Valley.  Since  1880,  when  the  work 
was  first  begun,  7,000  tons  of  rock  and  earth  have  been  removed  to 
level  a  plateau  upon  which  the  buildings  stand.  They  are  constructed 
of  solid  masonry,  and  are  of  simple  but  effective  architecture,  and  in- 
clude the  main  building,  287  feet  long,  containing  the  directors'  and 
secretary's  offices,  the  library,  clock-rooms,  etc.,  with  the  large  dome 
at  its  southern  end  for  the  large  telescope,  and  a  smaller  dome  for  the 
12-iuch  equatorial  at  the  northwest  corner,  the  meridian-circle  house, 
the  transit  house,  the  photographic  laboratory,  and  several  temporary 
wooden  workshops.  The  dwelling  house  of  the  astronomers,  63  by  60 
feet,  stands  below  the  summit  and  is  connected  with  the  plateau  by  a 
bridge.  The  surrounding  peaks  have  been  named  from  several  famous 
astronomers. 
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The  large  dome,  built  by  the  Uuion  Iron  Works,  of  San  Francisco,  is 
75  feet  in  diameter  and  its  moving  parts  weigh  100  tons.  It  revolves 
upon  wheels  which  run  on  hardened  steel  balls.  A  man  merely  pushing 
against  it  can  move  the  entire  dome.  The  usual  motive  power  is  ob- 
tained from  a  water  engine  which  can  rotate  the  dome  300  degrees  in 
less  than  nine  minutes.  Its  diameter  changes  one-half  inch  in  the  ex- 
treme change  of  temperature  and  its  track  is  given  a  smooth  and  oiled 
surface  to  slide  upon.  The  observing  slit  is  9J  feet  wide,  and  the  pintle 
of  the'shutter  is  placed  eccentrically.  A  practical  device  for  carrying 
the  observer  to  the  eye  piece  of  the  telescope,  which  at  times  is  far  above 
the  base  of  the  dome,  was  planned  by  Sir  Howard  Grubb,  of  Dublin. 
This  is  an  elevating  floor  61^  feet  in  diameter,  weigliing  50,000  pounds, 
and  is  moved  up  and  down  through  a  space  of  16  feet.  It  is  highly 
probable  that  the  present  system  will  not  be  suflQciently  powerful  to 
raise  the  flooring  rapidly  enough,  but  in  this  event  the  hydraulic  system 
can  be  altered,  or  steam  or  electricity  substituted.  The  actual  speed 
required  can  only  be  determined  after  a  series  of  experiments  have 
been  made. 

The  dome  for  the  12-iuch  equatorial  is  25  feet  wide,  weighs  8  tons, 
and  its  observing  slit,  which  extends  beyond  the  zenith,  is  3  feet  wide. 
The  meridian-circle  house  is  43  by  38  feet.  Its  walls  are  double,  the 
outer  frame  of  galvanized  iron,  the  iuner  one  of  California  redwood. 
Between  these  is  an  air  space  24  inches  wide,  which  encircles  the  build- 
ings. There  is  also  an  air  space  above  the  ceiling,  which  communicates 
with  the  room  and  with  the  air  spaces  of  the  walls,  and  on  the  west 
there  is  a  ventilating  tower  two  stories  in  height,  which  connects  with 
the  room  of  the  meridian-transit  instrument.  By  these  means  the  tem- 
perature of  the  building  is  kept  the  same  as  that  of  the  extei  nal  air.  The 
transit  house,  adjoining  the  meridian-circle  house,  is  built  of  iron,  with  a 
wooden  lining,  and  is  arched  by  a  curved  shutter,  which  is  controlled 
by  levers,  planned  by  Sir  Howard  Grubb.  The  photographic  observ- 
atory, north  of  the  transit  house,  is  a  small  wooden  building,  with  brick 
foundation.  The  tube  of  the  photoheliograph  telescope  enters  this 
house,  and  a  brick  pier  supports  the  photoheliograph.  A  room  in  the 
second  floor  of  the  main  building  is  also  fitted  for  photography. 

The  large  telescope,  which  embodies  the  expressed  object  of  the 
$700,000  donation,  was  mounted  by  Warner  &  Swasey,  of  Cleveland. 
The  tube  is  nearly  cylindrical,  and  is  60  feet  in  length.  There  are  three 
finders,  G,  4,  and  3  inches  in  aperture,  and  in  addition  to  these  the  12- 
inch  equatorial  can  be  quickly  attached,  as  a  pointer,  for  photographic 
work  if  the  controlled  driving  clock  does  not  work  satisfactorily.  The 
lensis36  inches  clejir  aperture,  being  the  largest  object  glassin  the  world, 
and  has  a  678-inch  focus.  The  flint  disk  was  obtained  from  FEiL,in  April, 
1882,  and  after  nineteen  failures  the  crown-glass  disk  was  cast  success- 
fully in  September,  1885.  The  third  photographic  crown  lens  was  pur- 
chased from  Feil  in  1880,  and  broke  while  in  the  hands  of  the  Olarks. 
The  trustees  of  Yale  University  then  ofiered  their  27-inch  flint  glass  to 
the  Lick  Observatory,  but  this  was  too  yellow,  and  in  1887  Mr.  Alvan 
G.  Clark  bought  in  Paris,  from  Feil,  the  crown  glass  which  is  worked 
into  a  third  lens.  In  addition  to  its  magnifying  power  and  its  perfect 
definition,  i.  e.,  neatness,  accuracy,  etc.,  this  telescope  has  great  light- 
gathering  power,  and  stars  may  be  seen  through  it  which  are  thirty 
thousand  times  fainter  than  the  faintest  seen  by  the  naked  ey  e,  and  the 
moon  will  appear  under  the  same  conditions  as  if  it  were  seen  by  the 
liaked  eye  at  about  200  miles  from  the  earth. 

yhe  12inch  refractor,  which  was  originally  made  for  Dr.  Henry 
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Draper's  private  observatory  at  Uastings,  N.  Y.,  by  Alvan  Clark 
&  Sons,  is  of  the  finest  constraction.  Tbe  object-glass  of  the  6J-inch 
equatorial  was  also  made  by  the  Olarks,  and  is  provided  with  a  port- 
able mouttting  made  by  Warner  &  Swasey.  The  4  inch  comet-seeker, 
made  by  Alvan  Clark  &  Sons,  has  a  focal  length  of  33  inches.  Tbe 
rays  fall  on  a  reflecting  prism,  and  are  bent  into  a  horizontal  plane. 
The  eye  of  the  observer,  moving  in  azimuth  while  the  telescope  is  in 
altitude,  can  cover  the  whole  sky.  The  motion  is  effected  by  turning  a 
crank.    This  was  bought  on  Professor  Newcomb's  recommendation. 

The  photoheliograph  is  mounted  south  of  the  transit  house.  The 
transit  instrument  determines  the  axis  of  the  photoheliograph,  and  this 
is  also  used  as  a  collimator  for  the  transit.  The  6iuch  Repsold  merid- 
ian circle  was  delivered  in  1884,  after  having  been  inspected  by  Pro- 
fessors AuwBRS  and  Krueger,  of  Berlin.  The  declinograph  was 
made  under  the  supervision  of  Dr.  Johann  Palisa,  of  Vienna,  to  fit 
either  a  12-inch  or  a  6  inch  equatorial.  The  universal  instrument  made 
by  Bepsold  consists  of  a  telescope  containing  a  prism,  into  which  the 
rays  of  light  are  reflected.  Its  aperture  is  2.15  inch.  The  horizontal 
circle  reads  by  two  microscopes  to  two  seconds,  and  the  circles  are  10 
inches  in  diameter.  This  is  a  perfect  geodetic  instrument,  and  together 
with  a  6-inch  equatorial  and  a  chronometer  can  be  easily  packed  for 
astronomical  expeditions.  There  are  several  chronometers  made  by 
Negus,  and  a  thermometric  chronometer  by  0.  Frodsham.  The  most 
important  of  the  minor  instruments  are  the  filar  micrometer  for  the 
36-inch  telescope  by  Fauth  &  Co.,  the  duplex  micrometer  by  Grubb, 
and  a  star  spectroscope  made  by  Brashear  from  designs  of  Mr. 
Keeler.  Plans  for  a  large  solar  spectroscope  are  being  worked  out 
by  Professors  Holden  and  Langley.  The  other  instruments  are  a 
delicate  sphereometer  by  Fauth  &  Co.;  resistance  coils ;  galvanome- 
ters; a  disk  photometer ;  spectroscopes;  a  lever  trier  of  refined  con- 
struction ;  and  an  engine  for  measuring  photographs,  scales,  etc.,  made 
by  Stackpole  &  Bros.,  from  designs  of  Professor  Bareness. 

The  meteorological  instruments  are:  Self-registering  rain-gauges, 
wind-gauges,  barometers,  and  a  number  of  thermometers.  There  is  a 
complete  set  of  apparatus  for  registering  earthquakes,  provided  by  the 
Cambridge  Scientific  Instrument  Company,  consisting  of  a  horizontal 
seismograph  with  clock  and  driving  plate,  the  clock  being  started  by 
an  electric  contact  at  the  beginning  of  a  shock,  and  the  two  rectangu- 
lar components  of  the  horizontal  motion  then  registering  on  a  moving 
plate;  a  vertical  seismograph  to  register  vertical  motions  on  a  dial 
plate:  a  duplex  pendulum  seismograph  to  give  independent  records  on 
a  dial  plate,  the  pencil  being  free  to  move  in  any  azimuth;  and  a  chro- 
nograph, which  is  set  in  motion  at  the  beginning  of  an  earthquake  and 
records  its  duration  upon  a  clock.  The  staff  of  the  observatory  con- 
sists of  Prof.  Edward  S.  Holden,  director  and  chief  astronomer; 
Samuel  W.  Burnham,  James  B.  Keeler,  John  M.  Schaeberle. 
and  Edward  E.  Barnard,  assistant  astronomers;  and  C.  B.  Hill, 
secretary,  librarian,  and  occasional  observer. 

Early  in  1886,  Professor  Holden  made  contracts  with  the  Southern 
Pacific  and  other  railroad  companies  for  supplying  time  from  the  ob- 
servatory by  automatic  electric  signals.  This  regular  time  service,  of 
which  Mr.  Keeler  has  charge,  has  been  in  operation  since  January, 
1887.  A  great  part  of  the  apparatus  used  in  this  service  forms  an  in- 
tegral part  of  the  observatory's  equipment.'  The  system  which  has 
thus  been  introduced  has  been  of  great  service  to  that  particular  sec- 
tion of  the  country,  ^s  well  as  to  the  railroad  companies. 
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InstrumeDts  for  recording  earthquake  shocks  have  been  constracted 
by  a  company  in  San  Francisco,  and  are  sold  at  a  very  low  figure.  It 
is  designed  in  this  way  that  records  of  any  seismic  movements  shall  be 
procured  by  private  individujls  in  diflFerent  parts  of  the  State,  and 
plates  upon  which  the  movement  has  been  recorded  may  be  sent  to  the 
observatory,  where  a  record  will  be  kept  of  all  such  data,  and  blue 
prints  will  be  made  of  the  diagrams  and  copies  of  this  sent  to  the  per- 
son from  whom  the  plate  has  been  obtained.  Although  this  is  quite 
independent  of  the  regular  work  of  the  observatory,  it  will  doubtless 
lead  to  the  accumulation  of  data  which  will  be  most  important  in  formu- 
latiag  statistics  for  future  use. 

The  great  telescope  has  been  mounted  for  several  weeks,  and  several 
satisfactory  tests  of  its  capacity  have  been  made.  It  was  first  directed 
to  the  sky  on  the  evening  of  January  3, 1888,  and  a  few  observations 
were  then  made  for  the  partial  adjustment  of  the  object-glass,  but  the 
observation  was  abbreviated  by  the  skies  becoming  cloudy.  The  next 
observations  made  were  on  the  evening  of  the  7th.  On  this  occasion 
Saturn  was  observed,  and  Mr.  Keeler,  who  conducted  the  observa- 
tion, says  with  rapture  that  it  was  '^  the  most  glorious  telescopic  spec- 
tacle ever  beheld."  He  exclaims :  "  Not  only  was  he  shining  with  the 
brilliancy  due  to  the  great  size  of  the  objective,  but  the  minutest  details 
of  his  surface  were  visible  with  wonderful  distinctness." 

Mount  Lookout,  Ohio. 
Cincinnati  Observatory. 

Longitude  from  Washington,  29"  29.33»  W. 

Latitude,  39o  8'  20"  K 

Authority  for  longitude :  Washington  Observations  for  1877.  Appen- 
dix IV ;  for  latitude :  Preliminary  reduction  of  unpublished 
Observations. 

Directors  :  O.  M.  Mitohel,  1842. 
H.  TWITCHEL,  1853. 

W.  Davis,  1854. 
0.  Abbe,  1869. 
Oemond  Stone,  1875. 
H.  C.  Wilson,  1882. 
Founded  in  1842  through  the  efforts  of  Professor  Mitchel. 
The  ground  was  donated  by  Nicholas  Longwoeth.    Eemoved  in 
1873  to  new  building  erected  at  Mount  Lookout.    The  new  grounds  were 
donated  by  John  Kilgoub. 
Instruments  : 
(6)  Meridian  transit  instrument :  Makers,  Buff  and  Bebgeb  ;  aper- 
ture, 3  inches ;  magnifying  power,  100  diameters. 

(c)  Equatorialinstrumenis :  One  made  by  Utzschneideb and  Fbau- 
ENHOFER ;  finished  by  Mbbz  &  Mahler  ;  object-glass  refigured  by 
Alvan  Clabk&  Sons;  aperture  of  objective,  11|  inches;  magnifying 
powers  of  eye-pieces,  90  to  1400.  {&)  One  by  Alvan  Clabk  &  Sons  ; 
aperture,  4  inches ;  magnifying  po\i  crs,  15  to  250. 
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(g)  Clocks :  Two  mean  time ;  makers,  Robert  Molyneijx,  James 
Ritchie  &  Son. 

(/<)  Chronometer :  Sidereal ;  makers,  William  Bond  &  Son. 

{%)  Miscellaneous:  Magnetic  tbeodolitlj  maker, Gambey.  Sextant; 
makers,  Stackpole  &  Brother.  Inclinometer  time-ball,  telegraphic 
apparatus,  etc. 

MiDDLEiowN,  Connecticut. 
Observatory  of  Wesleyan  University, 

Longitude  from  Washington, . 

Latitude, . 

Director :  Prof.  J.  M.  Van  Vleck. 

New  Brunswick,  New  Jersey. 

Observatory  of  Rutgers  College. 

Longitude  from  Washington, . 

Latitude, . 

Director : . 

Nashville,  Tennessee. 

Observatory  of  Vanderbilt  University, 

Longitude  from  Washington,  38"  56»  W. 

Latitude,  36©  10'  01"  N. 

Authority  for  longitude  and  latitude :  U.  S.  Coast  Surrey. 

Director:  E.  E.  Barnard. 

Instruments: 

(c)  Equatorial  instrument:  A  simple  equatorial;  aperture  of  objective, 
5  inches ;  magnifying  powers  of  eye-pieces,  52  to  520.  {&)  A  small  2^ 
inches  alt- azimuth  telescope  with  good  rack- work ;  all  the  eye-pieces  of 
large  telescope  fit  it. 

(i)  Miscellaneous:  In  use  also  a  small  instrument.  The  base  of  this 
instrument  is  divided  to  degrees  and  read  by  vernier  to  3'  of  arc.  An 
upright  pillar  carries  a  semi-circle  of  altitude ;  this  is  divided  to  degrees 
and  read  to  3'  of  arc  by  a  vernier.  Attached  to  the  semi-circle  of  alti- 
tude is  an  hour-circle  divided  to  4™  of  time  and  read  to  single  minutes 
by  vernier.  Upon  the  hour-circle  rests  a  semi-circle  of  declination  di- 
vided to  degrees  and  read  to  3'  of  arc  by  vernier.  On  the  base  are  two 
levels,  the  instrument  being  leveled  by  three  adjusting  screws,  which 
also  serve  as  feet.  The  declination  semi-circle  carries  a  very  small  tele- 
scope about  .4  inch  diameter  of  objective.  The  telescope  has  a  diag- 
onal  eye-piece  with  metal  reflector  and  single  lenses  and  vertical  and 
horizontal  hairs.  The  instrument  was  made  by  W.  &  S.  Jones,  London. 
It  is  used  for  identifying  stars  in  comet  observations  by  setting  thealti- 
tude  semi  circle  for  the  latitude,  thereby  converting  the  instrument  into 
an  equatorial. 
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New  Haven,  Connecticut. 
Winchester  Observatory  of  Yale  College. 

Longitude  from  Washington,  0^  16"  SCI*  B. 

Latitude,  41°  18'  36.5"  N. 

Authority  for  longitude :  U.  S.  Coast  Survey.  For  latitude :  Zenith  tele- 
scope observations  in  1857-'58.  (See Am.  Jour,  of Sci.,  vol.  30, 
p.  52,  second  series.)    Coast  Survey  latitude,  41°  18'  10"  67  N. 

Directors:  E.  LooMis,  1831. 

D.  Olmstead,  1836. 
C.  S.  Lyman,  1847. 
H.  A.  Newton. 

The  horological  bureau  is  a  department  of  the  Winchester  Observ- 
atory organized  in  January,  1880,  with  a  special  equipment  of  instru- 
ments for  a  regular  and  extended  public  time  service.  The  standard 
time  by  law  of  the  State  is  that  of  the  meridian  of  the  city  hall,  New 
York,  which  is  4™  lO.O^  slow  of  New  Haven  and  12°»  10.5'*  fast  of  Wash- 
ington. Another  important  work  of  the  bureau  is  the  testing  of  watches 
and  chronometers  in  the  interest  of  the  watch  manufacture,  for  which 
hot  and  cold  closets  and  other  special  facilities  are  provided. 

There  is  also  connected  with  the  observatory  a  thermometrical  bureau^ 
in  charge  of  Db.  Waldo,  for  the  verification  of  clinical  and  other  ther- 
mometejs. 

Instruments  : 

(a)  Meridian  circle :  Makers,  Ebtel  &  Sons,  1845.  Formerly  the 
property  of  the  U.  S.  Naval  Observatory.  Altered  by  William  J. 
Young,  1855,  and  regraduated  1876.  Diameter  of  circles,  40  inches ; 
divided  to  2'j  read  by  six  microscopes  to  1";  aperture  of  objective,  3.8 
inches;  for  observations  of  the  sun,  aperture  employed,  1.7  inches; 
magnifying  power  ordinarily  employed,  190  diameters ;  focal  length, 
58.2  inches. 

(6)  Meridian  transit  instruments:  One  made  by  C.  S.  Lyman,  of  36- 
inch  focal  length;  aperture,  2.6  inches;  magnifying  power,  185  diame- 
ters. Circle,  13  inches,  reading  to  10"  by  verniers ;  it  has  declination 
micrometer  and  fine  level,  for  use  as  zenith  telescope,  made  in  1852-'53' 
One  by  Troughton  &  Simms,  London;  aperture,  3.99  inches;  magni- 
fying power,  150-200  diameters;  focal  length,  5.108  feet.  (6')  Combined 
transit  and  zenith  telescope,  36-inch  focal  length ;  aperture,  2.6  inches; 
power,  185 diameters ;  12-iuch  circle,  reading  to  10"  by  verniers;  decli- 
nation micrometer  and  sensitive  level  for  latitude  work ;  made  in  1852-'56: 
object-glass  by  Fitz,  design  and  mounting  by  C.  S.  Lyman. 

(c)  Equatorial  instruments:  Makers,  Alvan  Clark  &  Sons;  aper- 
ture of  objective,  9  inches ;  magnifying  powers  of  eye-pieces,  40, 80, 140, 
200,  280,  450,  620.  {&)  Portable  4§-inch  refractor  by  Messrs.  Clabk  & 
Sons. 
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(d)  Spectroscope:  By  A.  Glare  &  Sons,  of  7  prisms  twice  traversed. 

(/)  Chronographs:  One  by  A.  Clark  &  Sons,  with  conical  pendulum 
governor;  another  by  William  Bond  &  Sons,  Boston,  with  Bond's 
spring  governor. 

(g)  Clocks :  One  mean  time,  made  by  E.  Howard  &  Co.,  Boston ; 
one  by  William  Hillhouse,  New  Haven ;  one  sidereal,  by  William 
Bond  &  Son,  Boston ;  one  by  Appleton,  London ;  one  by  B.  How- 
ard &  Co. 

(h)  Chronometers :  One  pocket  chronometer,  mean  time,  by  Johnson, 
London ;  one  sidereal,  by  Pool,  London,  improved  by  Negds,  New 
York. 

(i)  Miscellaneous:  Twobifilarposition-micrometers, oneby DoLLOND, 
the  other  by  Fauth  &  Co.,  Washington,  D.  C. ;  a  patent  sextant  and 
a  patent  reflecting  circle,  by  Pistor  &  Martins,  Berlin ;  repeating 
relays,  sounders,  etc.,  for  time  service.  Yale  College  has  also  in  use  a 
5inch  10-foot  refractor  by  Dollond,  a  sidereal  clock,  and  a  20-inch 
transit  instrument,  in  charge  of  Professor  Loomis. 

New  Orleans,  Louisiana. 

Observatory. 

Longitude  from  Washington, 

Latitude,  29o  57'  26"  N. 

Authority  for  longitude  and  latitude:  U.  S.  Coast  Survey,  1859,  p. 

265 ;  Conuaissance  des  Temps,  Paris,  1884,  p.  Ix. 
Director: . 

New  Windsor,  Illinois. 

Private  Observatory. 

Longitude  from  Washington,  53"  53'  W. 
Latitude,  41°  13'  N.,  approximately. 

Authority  for  longitude:   telegraphic  time  signals  direct  from  U.  S. 
Naval  Observatory  at  Washington  on  December  4,  5,  6,  7, 
1882  J  for  latitude,  own  determination. 
Director :  Edgard  L.  Larkin. 
Permanent  observatory;  brick  pier  and  revolving  dome. 

Instruments: 
(c)  Equatorial  instrument:  Makers,  Alvan  Clark  &  Sons:  aperture 
of  objective,  6  inches;  magnifying  powers  of  eye  pieces,  27,  60, 130,  250, 
300,  600,  with  prism  and  solar  eye-piece.    Two  of  the  eye-pieces  are 
Gundlach's  periscopic. 
(g)  Clock:  Sidereal;  ordinary  clock. 
(♦)  Miscellaneous:  Planisphere,  charts,  maps,  and  catalogues. 
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Newington,  Connecticut. 
Private  Observatory. 

Lon^tude  from  Washington,  21™  25»  B. 
Latitude,  41o  44'  N. 

Authority  for  longitude  and  latitude:  difference  from  Hartford  state- 
house,  Coast  Survey. 
Director:  D.  W.  Edgecomb. 

This  observatory  consists  of  a  small  frame  building,  with  dome  12  feet 
6  inches  diameter,  upon  the  grounds  of  the  owner,  covering  an  equato- 
rial telescope. 

Instruments  : 

(c)  Equatorial  instrument:  Makers,  A.  Clark  &  Sons;  aperture  of 
objective,  9.4  inches;  magnifyiug  powers  of  eye-pieces,  various  up  to 
2,000. 

{g)  Clock:  Meantime;  Swiss  regulator;  seconds. 

New  York,  New  York. 
I.  Columbia  College  Observatory. 

Longitude  from  Washington,  12"  18.4«  B. 

Latitude,  40©  45'  23.1"  N. 

Authority  for  longitude  and  latitude :  these  constants  were  calculated 
from  data  furnished  by  city  surveyors  and  based  on  the  posi- 
tion of  Mr.  Rutherfurd's  observatory.  The  longitude  and  lati- 
tude of  the  latter  were  determined  by  the  Coast  Survey. 

Director:  J.  K.  Kees. 
The  old  observatory  has  been  torn  down  and  a  new  observatory  has 

been  erected  within  a  few  feet  of  the  old  site. 

II.  Private  Observatory. 

Longitude  from  Washington,  12"  15.47"  B. 
Latitude,  40o  43'  48.53"  N. 

Authority  for  longitude  and  latitude :  U.  S.  Coast  Survey  party  (1859), 
with  zenith  telescope  upon  24  pairs  of  stars,  and  telegraphic 
communication  with  Washington  and  Cambridge. 
Director:  L.  M.  Eutherfurd. 
Instruments  : 
{b)  Meridian  transit  instrument :   Maker,  Stackpole  ;  aperture  3 
inches.    Only  used  for  time. 

(c)  Equatorial*  instrumemt :  Makers,  Messrs.  Rutherfurd  &  FiTZ ; 
aperture  of  objective,  13  inches.    The  telescope  has  been  employed 
mostly  in  photographing  the  sun,  moon,  and  groups  of  stars. 
(/)  Chronograph:  Morse. 
(g)  Clock :  Sidereal ;  maker.  Dent. 
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NORTHFIELD,   MINNESOTA. 

Carleton  College  Astronomical  Observatory. 

Longitude  from  Washington,  P  4™  23.85»  W. 

Latitude,  44°  27'  40.77''  N.    • 

Authority  for  longitude :  longitude  depends  on  exchange  of  telegraphic 
signals  between  Coast  Survey  office  at  Saint  Paul  and  director 
at  Northfield.  Authority  for  latitude :  zeuith  telescope  obser- 
vations of  40  pairs  of  stars  reduced  to  apparent  places  from 
Safford's  catalogue. 

Director:  William  W.  Paynb. 
Completed  in  1878.    Attached  to  Carleton  College,  central  building, 

6  meters  long,  surmounted  by  a  dome,  with  two  wings,  one  used  for 

meridiau  instruments,  the  other  for  the  library. 
Instruments  : 

(b)  Meridian  transit  instruments:  Makers,  Fauth  &  Co.;  aperture,  3 
inches ;  magnifying  powers,  60,  70,  and  80  diameters. 

(c)  Equatorial  instruments :  Makers,  A.  Clark  &  Sons  ;  aperture  of 
objective,  8J  inches  5  magnifying  powers  of  eye- pieces,  50, 100, 200, 400, 
800.  (&)  Portable  equatorial :  maker,  John  Byrne,  of  New  York ; 
aperture  of  objective,  4.3  inches. 

(/)  Chronograph:  One,  made  by  A.  ClaRK  &  Sons. 

(g)  Clocks:  One  mean  time;  makers,  E.  Howard  &  Co.,  No.  196; 
one  sidereal ;  makers,  E.  Howard  &  Co.,  No.  195. 

(h)  Chronometer :  Sidereal ;  makers,  Bond  &  Sons,  No.  374. 

(i)  Miscellaneous :  The  observatory  has  been  favored  by  the  loan  of 
a  good  zenith  telescope  for  several  months  from  Lieut.  Edward  Ma- 
gitire,  chief  engineer  in  the  department,  with  headquarters  at  Saint 
Paul.  The  large  equatorial  is  provided  with  micrometer,  with  a  full 
battery  of  eyepieces. 

Omaha,  Nebraska. 

Creighton  College  Observatory. 

Longitude  from  Washington, . 

Latitude, . 

Director : . 

(Near)  Oxford,  Mississippl 

Observatory  of  the  University  of  Mississippi. 

Longitude  from  Washington,  49°>  55.03*  W. 
Latitude,  34o  22'  12.64''  N. 

Authority  for  longitude  and  latitude,  E.  B.  Fulton. 
Director :  E.  B.  FuLTON. 
The  observatory  was  erected  in  1876. 
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Instruments: 

(a)  Altitude  azimuth :  Makers,  Lerebours  &  Secret  AN ;  diameter  of 
circles,  10 inches;  divided  to  IC;  read  by  4  microscopes  to  10";  aper- 
ture of  objective,  IJ  inches. 

(b)  Meridian  transit  instrument :  Makers,  B.  Pike  &  Sons;  aperture, 
2|  inches. 

(c)  Uquatorial  instrument :  Maker,  Merz,  of  Munich;  aperture  of 
objective,  4J  inches;  magnifying?  powers  of  eye-pieces,  96  to  312  diam- 
eters. 

(d)  Spectroscope:  Kirchoff's  4-prism  table  spectroscope. 
(g)  Clock :  Mean  time ;  makers,  Kitchie  &  Sons,  Boston. 

(h)  Chronometer:  Sidereal;  makers,  William  Bond  &  Son,  Boston. 

Phelps,  New  York. 

Bed  House  Observatory. 

Longitude  from  Washington,  12»  W. 
Latitude,  42o  58'  N. 
Director:  William  E.  Brooks. 
Instruments  : 

(c)  A  silver^glass  reflecting  telescope  of  5  inches  aperture  and  50 
inches  focal  length,  mounted  as  a  Newtonian  on  alt-azimuth  stand.  A 
2inch  reflector,  36  inches  focus.    Both  made  by  the  director. 

(g)  Clock:  Meantime;  makers  unknown;  marine. 

Philadelphia,  Pennsylvania. 

Central  High  School  Observatory. 

Longitude  from  Washington,  7"*  33».64  E. 
Latitude,  39o  57'  7.5"  N. 
Director:  M.  B.  Snyder. 

POUGHKEEPSIE,   NeW  YoRK. 

Vassar  College  Observatory. 

Longitude  from  Washington,  12™  38.5"  E. 
Latitude,  41o  41'  18"  N. 
Director:  Maria  Mitchell. 

Observatory  was  built  in  1865. 
Instruments  : 

(a)  Meridian  circle :  Maker,  Young,  of  Philadelphia ;  aperture  of  ob- 
jective, 3f  inches. 

(c)  Equatorial  instrument :  Object-glass  by  Clark;  aperturo  of  ob- 
jective, 12J  inches;  magnifying  power  of  eye-pieces,  200  to  600-f. 
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(/)  Chronograph:  One. 

(g)  Clock :  >One  sidereal;  makers,  Bond  &  Son. 
(h)  One  chronometer:  Mean  time;  makers,  Bliss  &  Greighton. 
(t)  Miscellaneous:  Small  telescopes;  one  by  Clark  &  Sons;  aper- 
ture, 3  inches. 

Princeton,  New  Jersey. 

Observatories  of  the  College  of  New  Jersey, 

I.  Halstead  Observatory. 

Longitude  from  Washington,  9"»  32.60*  E. 
Latitude,  40o  20'  55.8"  N. 
Director:  Prof.  C.  A.  YouNG. 

Situated  at  the  western  extremity  of  the  college  campus,  and  about 
half  a  mile  west  of  the  School  of  Science  observatory. 

The  large  telescope  has  been  placed  in  position.  The  required  funds 
have  been  subscribed  by  the  friends  of  the  college,  Ko^ert  Bonner, 
of  New  York,  R.  L.  Stuart,  and  the  trustees  of  the  John  O.  Green 
estate  being  the  largest  contributors. 

The  iron  dome  under  which  it  is  mounted  is  39  feet  inside  diameter, 
and  very  heavy.  A  4-horse  gas-engine  in  the  basement  furnishes  the 
power  for  moving  it  and  managing  the  shutter.  It  is  possible  to  raise 
the  shutter,  turn  the  dome  to  any  part  of  the  sky,  and  have  the  tele- 
scope pointed  upon  any  designated  object  within  five  minutes  after  enter- 
ing the  building.  The  same  engine  drives  a  small  Edison  dynamic 
machine,  which  supplies  electric  light  to  all  parts  of  the  observatory 
and  furnishes  electric  currents  for  spectroscopic  work. 

II.  Observatory  of  the  John  C.  Green  School  of  Science. 

Longitude  from  Washington,  9"»  34.54"  E. 
Latitude,  40©  20'  57.8"  N. 
Director:  Prof.  C  A.  YouNO. 

The  establishment  is  designed  for  purposes  of  instruction,  and  devoted 
almost  entirely  to  that  object. 

Providence,  Rhode  Island. 

Seagrave  Observatory. 

Longitude  from  Washington,  22™  34.5I»  E. 

Latitude,  41o  49'  46.40"  N. 

Authority  for  longitude  and  latitude:  United  States  Coast  Survey, 

and  ourselves,  F.  E.  Seagrave  and  Leonard  Waldo. 
Director :  F.  E.  Seagrave. 
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Instruments  : 

(c)  Equator ialinstrument:  Oneeqaatorial;  makers,  Al van  Clark  & 
Sons;  aperture  of  objective,  8J  iuches;  inagnifjiDg  powers  of  eye- 
pieces, 93, 121, 184, 311, 571 ;  negatives,  518, 116, 230, 335,  375  5  positive 
eye-pieces  achromatic,  248. 

(d)  Spectroscope:  One  by  Browning,  which  consists  of  4  whole  and  2 
half  prisms  of  60^  ;  flint  glass  5  gives  a  dispersive  power  of  ten  prisms 
by  reflection. 

Chronometer :  Sidereal ;  maker,  Victor  Kullberg,  London. 

RiVERDALE,  New  York. 

Private  Observatory. 

Longitude  from  Washington, . 

Latitude, . 

Director :  William  Meikleham. 

Observatory  was  removed  from  Fordham,  N.  Y. 
Instruments  : 

(c)  Equatorial  instrument :  Maker,  John  Byrne,  of  New  York  ;  ap- 
erture of  objective,  4y\  inches;  focal  distance,  65  inches;  magnifying 
powers  of  eye  pieces,  20,  30,  45,  60,  80,  150,  250,  300,  350,  and  450;  also 
an  amplifier,  which  doubles  each  of  these  powers  when  used.  Attached 
to  the  telescope  is  a  finder  of  IJ  inches  aperture,  magnifying  20  diame- 
ters. Kight  ascension  circle  divided  to  read  to  4  seconds  of  time ;  dec- 
lination <5ircle  divided  to  read  to  1'  of  arc.  Both  circles  divided  on 
silver  and  read  by  microscopes  attached  thereto.    Driving  clock. 

{d)  Spectroscope:  One. 

(g)  Clock:  Mean  time;  maker,  Seth  Thomas,  Sonk  &  Co. 

(i)  Miscellaneous:  Filar  micrometer;  divided  on  silver  to  measure 
0".3  of  arc  in  distance  and  6'  in  position,  with  suitable  eye-pieces  and 
illuminating  apparatus. 

KocHESTER,  New  York. 

Warner  Ohservtittry. 

Longitude  from  Washington,  3"  8"  W. 
Latitude,  43o  8'  15"  W. 

Authority  for  longitude  and  latitude  :  Signal  Service  OflScer. 
Director :  Lewis  Swift. 
Instruments  : 
(c)  Equatorial  instrument :  Makers,  Alvan  Clark  &  Sons  (construct- 
ing) ;  aperture  of  objective,  16  inches ;    magnifying  powers  of  eye- 
pieces, from  45  to  2(X)0.    (&)  Altitude-azimuth,   4J  inches,  by  FiTZ ; 
powers  from  25  to  432.    Telescope  4i-inch  refractor,  originally  by  Fitz, 
but  since  last  report  the  flint  lens  of  the  objective  was  unfortunately 
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broken ;  it  has  been  replaced  by  Alvan  Clark  &  Sons.  Its  perform- 
ance, which  was  always  good,  appears  to  be  rather  better  than  before 
the  accident. 

Saint  Louis,  Missourl 

Observatory  of  Washington  University. 

Longitude  from  Washington,  52»»  37.02"  W. 

Latitude,  38o  38'  3.64"  W. 

Authority  for  longitude  and  latitude :  A  pier  about  150  feet  away  from 
the  observatory  pier  was  located  by  Eirnbeck  in  1870.  The 
longitude  has  again  been  determined  by  a  Coast  Survey  party. 

Directors:  J.  K.  Kees,  1877. 

H.  S.  Pritchett,  1881. 

Instruments: 

(b)  Meridian  transit  instrument :  Maker,  Wt^RDEMANN ;  aperture,  2.65 
inches;  magnifying  power,  90  diameters,  with  micrometer  attachment. 

(c)  Equatorial  instrument :  Maker,  H.  FiTZ,  of  New  York  City;  aper- 
ture of  objective,  6J  inches;  magnifying  powers  of  eyepieces,  76,  125, 
190,  305,  and  456  diameters,  (c*')  Finder:  l^^j^  inches  aperture;  mag- 
nifying power,  23  diameters. 

{d)  Spectroscope:  One  single  prism  Browning  spectroscope. 

(e)  Pfiotometer  and  other  subsidiary  apparatus :  Filar  position,  microme- 
ter attached ;  clock-work  for  moving  telescope. 

(g)  Clock:  Meantime;  common  tower  clock. 

(h)  Chronometer :  Mean  time;  makers,  (1)  Dent  No.  2749,  (2)  Blackie 
No.  789. 

(i)  Miscellaneous:  Sextant,  by  Blunt,  of  New  York  City. 

South  Bethlehem,  Pennsylvania. 

Sayre  Observatory  of  Lehigh  University. 

Longitude  from  Washington,  6°*  40.19»  B. 
Latitude,  40O  36' 23.89"  N.  ,     ' 

Director:  C.  L.  Doolittle. 

Founded  in  1877,  in  connection  with  Lehigh  University. 
Instruments  : 

(c)  Equatorial  instrument:  Makers,  Clark  &  Sons;  aperture  of  ob- 
jective, 6  inches ;  magnifying  powers  of  eye-pieces,  12  to  225. 

{g)  Clock:  Sideral;  makers,  Bond  &  Son. 

(i)  Miscellaneous:  A  portable  transit  instrument  by  Stackpole,  a 
zenith  telescope  by  Blunt,  and  a  prismatic  sextant  by  Pistor  &  Mar- 
tin. 
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South  Hadley,  Massachusetts. 

Observatory  of  Mount  Holyoke  Seminary. 

Lon^tude  from  Washington,  17™  51.76*  E. 
Latitude,  42o  16'  18.2"  N. 

Authority  for  longitude:  R.  H.  West,  by  telegraphic  communication 
with  Cambridge  at  the  time  of  the  transit  of  Venus.    For  lati- 
tude: 0.  A.  Young,  by  zenith  telescope  method. 
Director:  Miss  E.  M.  Baud  well. 

Through  the  liberality  of  Mr.  A.  L.  Williston,  of  Northampton,  the 
seminary  has  recently  been  enabled  to  erect  a  small  but  very  complete 
astronomical  observatory,  supplied  with  all  the  necessary  instruments. 
It  is  designed  to  furnish  the  means  for  instruction  to  any  who  may  wish 
to  make  the  subject  a  specialty,  and  to  give  opportunity  to  any  of  the 
teachers  or  post-graduates  who  may  take  an  interest  in  astronomy  to 
make  observations  of  real  value. 

The  building,  of  wood,  consists  of  a  tower  with  a  dome  18  feet  in 
diameter,  flanked  by  two  wings,  one  extending  to  the  east  and  one  to 
the  north.  The  dome  is  very  light,  and  rotates  so  easily  that  even  the 
feeblest  of  the  young  ladies  can  manage  it  without  difficulty.  The  ar- 
rangements for  opening  and  closing  the  shutters  which  cover  the  slit  in 
the  dome,  and  the  openings  for  the  transit  and  prime  vertical  instru- 
ment, are  worked  with  equal  facility.  In  the  dome  is  mounted  a  fine 
8inch  equatorial  by  Clark,  completely  fitted  out  with  clock-work, 
finding-clock,  micrometers,  spectroscope,  solar  eye-piece,  etc.,  and  so 
arranged  that  the  circles  can  be  read  and  the  clamps  and  tangent 
screws  worked  from  the  eye-piece  of  the  instrument. 

The  object-glass  is  almost  entirely  the  work  of  the  senior  Alvan 
Clark,  and  is  one  of  the  most  perfect  specimens  of  his  art. 

In  the  transit-room  is  mounted  a  meridian  circle  by  Fauth  &  Co.,  of 
Washington.  The  instrument  has  a  telescope  of  3  inches  aperture,  and 
circles  of  16  inches  diameter,  reading  to  seconds  by  two  microscopes. 
It  has  a  reversing  apparatus,  and  is  fitted  with  a  *'  latitude  level  ^  and 
micrometer,  so  that  it  can,  if  desired,  be  used  as  a  zenith  telescope.  A 
large  collimator  is  mounted  upon  a  pier  south  of  it,  and  in  a  corner  of 
the  room  is  a  clock  with  Denison  escapement,  also  by  Fauth  &  Co., 
as  is  the  chronograph,  which  is  mounted  in  an  adjoining  closet.  The 
Observatory  possesses  also  a  sextant  and  artificial  horizon  and  a  set  of 
meteorological  apparatus. 

There  is  no  instrument  in  the  prime  vertical  room  (which  is  used 
mainly  as  a  waiting-room  or  for  recitations),  but  it  is  provided  with  a 
pier  and  shutter,  so  that  the  meridian  circle  can  be  set  up  there  if  it  is 
ever  thought  desirable  to  make  observations  in  that  plane. 
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Spiceland,  Indiana. 

Private  Observatory. 

Longitude  from  Washington,  33™  30».  W.  (approximately). 
Latitude,  39^  olK  N.  (approximately). 
Director :  William  Dawson. 

Tabrytown,  New  York. 

Private  Observatory. 

Longitude  from  Washington,  12™  47.1G*  E. 

Latitude,  4IO  04' 21"  N. 

Authority  for  longitude  atid  latitude :  United  States  Coast  Survey. 

Director :  Charles  n.  Rockwell. 

Instruments  : 
(c)  Equatorial  intrument :    makers, — glass.  Dr.  C.  S.  Dastings  ; — 
mounting,  John  Btrne ;  aperture  of  objective, 6^  inches;  magnifying 
powers  of  eyepieces,  60, 112,  170,  243,  327,  409,  751. 

Troy,.  New  York. 

Williams  Proudfit  Observatory. 

Longitude  from  Washington,  13™  27.5»  E. 
Latitude,  42o  43'  52".  89  N. 

Authority  for  longitude  and  latitude:   Longitude  by  electro  magnetic 
signals  from  Duited  States  Naval  Observatory.    Latitude  de- 
termined by  observations  with  the  zenith  telescope. 
Director :  Prof.  Dascom  Greene. 
Instruments  : 

(6)  Meridian  transit  instruments :  Maker8,^-one  by  E.  Kubel,  Wash- 
ington; aperture,  2.5  inches;  magnifying  power,  CO  diameters. 

(b^)  Makers,  Phelps  &  Gurley,  Troy ;  aperture,  2  inches;  magni- 
fying powers,  30  diameters. 

(c)  Equatorial  instruments :  Maker,  Henry  Fitz,  New  York ;  aper- 
ture  of  objective,  3.5  inches ;  magnifying  powers  of  eye-pieces,  45  to  200 
diameters. 

(g)  Clocks:  Mean  time;  makers,  Stokell,  New  York;  and  Howard, 
Boston. 

(h)  Chronometers  :  Sidereal ;  maker,  J.  Fletcher,  London. 

(i)  Miscellaneous:  Sextant;  Troughton  &  Simms,  London. 

Vevay,  Indiana. 
Private  Observatory. 

Longitude  from  Washington, . 

Latitude, . 

Director:  Ghas.  G.  Boerner.  ^  , 
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University  of  Virginia. 

Leander  McCormick  Observatory, 

Longitude  from  Washington,  5"  53.13"  W. 
Latitude,  38o  2'  1.2"  N. 
Director :  Ormond  Stone. 

WAsraNGTON,  District  of  Columbia. 

United  States  Naval  Observatory 

Longitude  from  Greenwicb,  6*  8°»  12.09»  W, 
Latitude,  38°  53'  38.8"  N. 
•Directors :  M.  F.  Maury,  1841. 

James  M.  Gilliss,  1861. 

Charles  H.  Davis,  1865. 

Benjamin  F.  Sands,  1867. 

John  Eodgers,  1874. 

Stephen  C.  Rowan,  1882. 

Robert  W.  Shufeldt,  1883. 

Samuel  R.  Franklin,  1884. 

George  E.  Belknap,  1885. 

Allan  D.  Brown,  1886. 

Robert  L.  Phythian,  1886. 
Created  by  the  Navy  Department  in  1833. 
Instruments  : 

(a)  Meridian  circles :  1 ;  makers,  Pistor  &  Martins  ;  diameter  of 
circles,  43.40  inches;  divided  to  2';  read  by  4  microscopes  to  0"*.l; 
aperture  of  objective,  8.62  inches;  for  observations  of  the  sun,  aperture 
employed,  3  inches;  magnifying  power  ordiuarily  employed,  186  diam- 
eters. 

(b)  Meridian  transit  instruments:  Makers,  Ertel  &  Son,  aperture 
5.33  inches;  magnifying  powers  86,  86,  106, 118,  162. 

{b')  Eight  portable  transits  and  zenith  telescopes  combined,  used  on 
Transit  of  Venus  Expeditions. 

(c)  Equatorial  instruments :  Makers,  Alvan  Clark  &  Sons;  aperture 
of  objective,  26  inches;  magnifying  powers  of  eyepieces,  176  to  1800. 

{&)  Made  by  Merz:  9.62  inches  aperture;  powers,  90-900. 

(V')  Bight  6-inch  equatorials  by  Alvan  Clark  &  Sons,  used  on 
Transit  of  Venus  Expeditions. 

(e)  Photometers :  One  nebula-photometer  (Hastings'  pattern)  for  use 
with  the  26-inch  equatorial. 

(;)  Chronographs :  Some  10  or  12  in  all,  of  various  kinds. 

{g)  Clocks :  Mean  time,  2;  sidereal,  6. 

(h)  Chronometers:  Mean  time,  all  the  chronometers  of  the  United 
States  Navy  are  kept  here.    Sidereal,  eight,  by  Neous, 

H.  Mis.  170 20  r  onialo 
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West  Point,  STew  York. 

West  Point  Observatory. 

Longitude  from  Washington,  12*°  22.71"  E. 

Latitude,  41^  23'  31"  N. 

Director :  Col.  P.  S.  MiCHiE,  Ph.  Dr. 

1^0  regular  work  is  done  at  this  observatory  beyond  the  practical 
instruction  of  the  cadets  in  the  use  of  the  various  instruments  and  the 
t^olution  of  the  usual  problems  connected  with  the  determination  of 
latitude,  longitude,  time,  etc.,  and  work  for  local  time,  and  local  co- 
ordinates. 

In  1882  a  fine  and  permanent  observatory'  was  erected,  designed  to 
combine  the  latest  and  most  improved  observatory  plans  and  to  be 
equipped  well,  and  intended  to  be  a  regular  working  observatory. 

WiLLETS  Point,  New  York. 

Field  Observatory — Engineer  School  of  Applicatum. 

Longitude  from  Washington,  13"»  04.39*  ±  0.14». 

Latitude,  40°  47'  21.59"  N.  ±  0.08". 

Authority  for  longitude  and  latitude:  Longitude  determined  by  tele- 
graphic time-signals  from  United  States  Naval  Observatory, 
Washington;  latitude  determined  by  observations  with  zenith 
telescope. 

Director:  General  Henry  L.Abbot. 
Instruments  : 

(b)  Meridian  transit  instruments  {four):  One;  makers,  Lingke  & 
Oo.,  Silesia;  aperture,  2^  inches;  magnifying  power,  —  diameters;  focal 
length,  30  inches.  One,  Eussian  transit,  aperture,  l'.6  inches;  Stack- 
pole  &  Bro.,  New  York ;  focal  length,  30  inches.  One,  Troughton, 
iiperture,  2  inches;  Troughton,  London;  focal  length,  30  inches. 
One,  Stackpolb;  aperture,  2  inches;  Stackpolb  &  Bro.,  New  York; 
local  length,  24  inches. 

(c)  Equatorial  instrument:  Makers,  Fauth  &  Co.,  Washington; 
aperture  of  objective,  5J  inches;  magnifying  powers  of  eye-pieces,  as- 
tiorted. 

(/)  Chronographs:  Dipp's;  Negus-Morse  register. 

(h)  Chronometers :  One  mean  time ;  makers,  Arnold  &  Dent.  Oi  5 
Hiilereal ;  makers,  Lukens,  Bond  &  Son.    Both  break-circuit. 

(t)  Miscellaneous:  One  portable  telescope, equatorially  mounted;  o  ; 
zt  nith  telescope — William  Wijrdemann  ;  two  sextants,  Stackpoi  i 
&  Bro.;  one  personal  equation  machine;  one  barometer,  Grebj  J 
cistern. 


Digitized  by  VjOOQ IC 


ASTRONOMICAL   OBSERVATORIES.  403 

WiLLIAMSTOWN,  MASSACHUSETTS.' 

Field  Memorial  Observatory. 

LoDgitade  from  Washington,  15"  18.6*  E. 

Latitude,  42o  42'  49''  N. 

Director :  Truman  Henry  Safford,  Ph.  D. 

Ypsilanti,  Michigan, 

State  Normal  School  Observatory 

Longitude  from  Washington,  26°»  10»  W. 
Latitude,  42o  13'  N. 

Authority  for  longitude  and  latitude,  J.  C.  Watson. 
Director :  Lewis  McLouth,  M.  A. 
Instruments  : 

(ft)  Meridian  transit  instrument :  Maker,  GURLET,  Albany ;  aperture, 
1^  inches ;  magnifying  power,  30  diameters. 

(c)  Equatorial  instrument :  Maker,  A.  Clark,  Gambridgeport,  Mass.; 
aperture  of  objective,  4  inches:  magnifying  powers  of  eye-pieces,  45, 
90, 144,  210. 

{d)  Spectroscope:  Browning,  London,  2  prism. 

{h)  Chronometer :  Sidereal  5  maker,  Negus. 
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11.  FOREIGN  OBSERVATORIES. 
Aberdeen,  Scotland.    (See  Dun  Echt.) 

Adelaide,  South  Australia. 

Observatory  Branch  of  Post  and  Telegraph  Department. 

Longitude  from  Greenwicb,  9*>  14">  20.4»  E. 
Latitude,  34o  55'  33.8"  S. 
Director:  C.  Todd,  1860. 

Algiers,  Algeria. 

Observatoire  National. 

Longitude  from  Greenwicli,12°>  17"  E. 

Latitude,  36o  44'  K 

Authority  for  longitude  and  latitude,  A.  Lancaster,  Liste  G6u6rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  C.  Tr^pied. 

Alton  A,  Prussia. 

Sternwarte. 

Longitude  from  Greenwich,  39™  46.35*  E. 

Latitude,  530  32' 45.3"  N. 

Authority  for  longitude  and  latitude,  Connaissance  des  Temps,  1884, 

p.  XX. 

Directors:  11.  0.  ScnuMACHER,  1816. 

A.  C.  Petersen  (transient),  1851. 
P.  A.  Hansen,  1852. 
O.  A.  F.  Peters,  1855. 
Built  in  1815;  transferred  to  Kiel  in  1873.    (See  Kiel.) 

Antwerp,  Belgium. 

Observatoire. 

Longitude  from  Greenwich,  17"»  3S.6»  E. 

Latitude,  51o  12'  28"  N. 

Authority  for  longitude  and  latitude,  A.  Lancaster,  Listo  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Director :  A.  DE  Bofi. 
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Armagh,  Ireland. 

Observatory. 

LoDgitnde  from  Greenwich,  26"  35.5'  W. 

Latitude,  540  21'  12.7"  N. 

Authority  for  longitude  and  latitude,  Connaissance  des  Temps,  1884, 

p.  xiii. 
Directors  :  J.  A.  Hamilton,  1792. 

T.  R.  Robinson,  1825. 

AsnuRT,  England. 

Observatory, 

Longitude  from  Greenwich,  1"  1G»  W. 
Latitude,  51o  15'  58"  N. 

Authority  for  longitude  and  latitude,  Connaissance  des  Temps,  1884, 
p.  xiii. 

Athens,  Greece. 

Observatory, 

Longitude  from  Greenwich,  1**  34">  55.7»  E. 
Latitude,  37©  58'  20"  N. 
Directors  :  G.  C.  BouRis,  1844, 

J.  F.  J.  Schmidt,  1858. 

The  observatory  is  an  establishment  of  Baron  Georg  von  S(na  at 
Vienna.  At  the  wish  of  the  first  Athenian  astronomer.  Professor  Bou- 
Ris, Baron  Prokerch  von  Osten,  the  Austrian  embassador  at  the 
Grecian  court,  by  his  influence,  had  favored  the  project,  and  on  the 
8th  of  July,  1842,  during  the  great  eclipse  of  the  sun.  King  Otto  laid 
the  first  brick  on  the  Hill  of  the  Nymphs,  the  northern  extremity  of 
the  Hills  of  Onyx,  northwesterly  of  the  Akropolis,  in  an  isolated  situa- 
tion, 105  meters  above  the  level  of  the  sea. 

The  founder  of  this  establishment,  Georg  von  Sina,  died  in  May,  1866. 
His  son,  Simon,  Baron  von  Sina,  became  the  protector,  and  on  May  15, 
1858,  appointed  J.  F.  Julius  ScmiiDT  as  astronomer,  and  on  the  16th 
of  Deqember,  1858,  as  director : 

Bamberg,  Bavaria. 

St^nwartCj  C,  Remeis, 

Longitude  from  Greenwich,  43°^  32»  B. 
Latitude,  490  53' 28"  N. 
Director :  E.  Uartwig. 
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Barnet,  England. 
Arkley  Home  Observatory  {Private.) 


Longitude  from  Greenwich,. . 

Latitude, . . 

Proprietor :  J.  Campbell. 

Basel,  Switzerland. 

Physikalisches  Institute  Bernoullianum. 

Longitude  from  Greenwich,  30™  20*  E. 

Latitude,  470  33' 40"  N. 

Director :  Ed.  HagenbachBischoff,  1874. 

The  institute  was  founded  in  1874,  and  the  astronomical  instruments 
were  mounted  in  1878. 
Instruments: 

(a)  The  Meridian  circle,  constructed  by  the  Soci6t6  Genevoise,  with 
2iinch  objective,  by  C.  A.  Steinheil. 

(c)  The  Equatorial  made  by  the  "  Soci6t6  Genevoise  pour  la  construc- 
tion d'instruments  de  physique"  mounted  on  an  isolated  pillar,  under  a 
movable  dome  of  16^  feet  (5  meters)  diameter.  The  instrument  is  pro- 
vided with  a  centrifugal  regulator,  constructed  according  to  Prof.  M. 
Thury's  directions,  with  position  micrometer,  spectroscope,  and  camera 
obscura. 

(d)  Spectroscope. 

(g)  The  astronomical  clocJc  was  constructed  by  Theodor  Knoblich, 
in  Hamburg. 

The  mean  time  is  given  by  means  of  an  electric  pendulum,  by  M. 
Hipp,  in  Neuenburg. 

Both  clocks  connect  with  a  number  of  dials  in  various  rooms,  and 
also  with  the  chronograph. 

Basses-Pyr6nnees,  France. 

M.  lyAbhadie^s  Observatoire. 

Longitude  from  Greenwich, . 

Latitude, . 

Director: . 

Bedford,  England. 

Observatory. 

Longitude  from  Greenwich,  11™  13"  W. 

Latitude,  52o  8'  28"  N. 

Authority  for  latitude  and  longitude,  Connaissance  des  Temps,  IS'  , 

page  xiii. 
Director:  — — .  r^^^^T^ 
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Benares,  India. 

Observatory. 

Longitude  from  Greenwich,  S^'  22'"  31"  E. 

Latitude,  25o  18'  33"  ST. 

Authority  for  longitude  and  latitude:  Connaissance  des  Temps,  1884, 

page  xxxviii. 
Director : . 

Bergen,  Norway. 

Naval  Observatory. 

Longitude  from  Greenwich,  21'"  13"  E. 

Latitude,  60o  23'  54"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  Gen^rale 

des  Observatoires  et  Astronomes,  1887. 
Directors :  G.  F.  G.  Bohr,  1818. 
J.  J.  XsTRAND,  1833. 
Founded  in  1788.    Has  only  been  used  to  furnish  standard  time. 

Berlin,  Prussia. 

Konigliche  Universitdts  Sternwarte. 

Longitude  from  Greenwich,  53*>  34°*  91*  E. 
Latitude,  52o  30'  16.7"  N. 

Authority  for  longitude  and  latitude:  [Loewy  and  Le  Clerk]  Con- 
naissance des  Temps.,  1884,  p.  xxvi. 
Directors :  G.  Kirch,  1706. 

J.  n.  Hoffmann,  1710. 

C.  Kirch,  1717. 

J.  W.  Wagner,  1740. 

H.  N.  Grischow,  1745. 

J.  KiES,  1754. 

F.  XJ.  S.  Alpinus,  1755. 

J.  J.  HUBER,  1756. 

Jean  Bernoulli,  1767. 

J.  E.  Bode,  1786. 

J.  F.  Encke,  1825. 

W.  J.  FOERSTER,  1865. 

Founded  at  the  request  of  Leibnitz  in  1705  j  completed  in  1711. 
Originally  situated  in  the  suburb  Dorotheenstadt,  in  the  northern  part 
of  the  city.  A  great  square  tower  of  five  stories,  46  feet  in  length  and 
88J  feet  in  height.  This  observatory  was  re  modelled  in  1787  and  again 
in  1800.  In  1833  a  new  observatory  was  built  at  the  southern  extremity 
of  the  Charlotten  strasse.    It  was  here  that  Galle  discovered  Neptune 
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in  184G.     The  Astronomische  Jahrbuch  has  been  published  annually 
since  1776. 

Bern,  Switzerland. 

Sternwarte. 

Lonfi^tude  from  Greenwich,  29™  45.66*  E, 
Latitude,  46o  57'  8.7"  K 
Directors:  F.  Trechsel,  1821. 

E.  Wolf,  1847. 

J.  Koch,  1856. 

H.  Wild,  1859. 

A.  J.  T.  FORSTER,  1871. 

Constructed  upon  a  bastion  in  182L    In  plan  a  regular  octagon,  the 
circle  described  about  which  has  a  diameter  of  65J  feet  (20  meters). 

BESANgoN,  France. 

Ohservatoire. 

Longitude  from  Greenwich,  23"  57.5»  B. 

Latitude,  47©  14'  N. 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  L.  J.  Gruey. 

Bilk,  Prussia.    (See  DDsseldorf.) 

Birr  Castle,  Ireland. 

Parsonstown  Observatory. 

liongitude  from  Greenwich,  31"  40.9*  W. 
Latitude,  53^  5'  47"  K 
Director:  The  Earl  of  Rosse. 

Instruments: 
The  celebrated  60-foot  reflecting  telescope,  with  a  6-foot  si>eculam. 

Blenheim  Park,  Oxford  County,  England. 

Observatory. 

TiOngitude  from  Greenwich,  5"  26*  W. 

Latitude,  51o  50'  28"  K 

Authority  for  longitude  and  latitude :  Connaissance  des  Temps,  18r 

p.  xiii. 
Director:  . 
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BogotX,  United  States  of  Colombia. 

I.  Observatorio  Asirondmico  Nadonah 

LoBgitade  from  Greenwich,  4^  56*"  69"  W. 
Latitude,  49  35'  48"  N. 

Directors:  Francisco  Josfi  de  Caldos,  1805-1810. 
Benedicto  Dominguez,  1837. 

INDALECIO  LlEVANO,  1862. 

Jos6  M.  Gonzales  Benito,  1867. 
The  observatory  was  built  in  1803  under  the  auspices  of  the  Viceroy- 
Don  Pedro  Menddieta  and  the  botanist  Mutiz,  according  to  the 
plans  of  Domingo  Petres.  From  1810  to  1837  it  was  abandoned.  It 
was  finally  reorganized  in  1881,  by  order  of  the  President  of  the  Re- 
public, Eafael  NuRez,  by  Jos6  M.  Gonzales  Benito,  its  present 
director. 

II.  Observatoire  Flammarion. 

Founded  in  1881  by  Josjfi  M.  Gonzales  Benito,  director  of  the 
National  Observatory  of  Bogota,  in  honor  of  Oamille  Flammarion. 
It  is  built  in  the  private  dwelling  of  M.  Gonzales. 

Bologne,  Italy. 
Observatorio  Astronomico. 

Longitude  from  Greenwich,  45™  24.9"  B. 
Latitude,  44o  ^9'  47"  N. 
Director:  A.  Saporettl 

Bombay,  India. 
Government  Observatory  at  Colaba. 

Longitude  from  Greenwich,  4^  51"  12.09*  E. 
Latitude,  18o  53'  45"  N. 
Director:  Charles  Chambers. 

The  principal  work  of  the  Colaba  observatory  is  in  the  fields  of  ter- 
restrial magnetism  and  meteorology,  and  astronomical  observations  are 
made  only  for  the  practical  purpose  of  time-keeping,  partly  for  the  pub- 
lic service  and  partly  for  the  use  of  the  observatory. 

Bonn,  Prussia. 

I.  Universitats  8ternwarie. 

Longitude  from  Greenwich,  28»  23.29«  E. 

Latitude,  50o  43'  45"  N. 

Authority  for  longitude  and  latitude :  [Le  Clerk  and  BenardiAsres] 

Connaissance  des  Temps,  1884,  p.  xxvi. 
Directors :  K.  D.  von  Munch ow,  1818. 

F.  W.  A.  Argelander,  1837. 
E.  Schonfeld,  1875. 
Founded  in  1818,  near  the  university.    The  erectiQn.^of^  ^  ^^^^^j^^ 
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plete  observatory  was  decided  upon  in  1837,  and  the  new  establisbment 
was  finished  in  1840.  It  includes  two  balls  for  meridian  instruments 
and  five  turrets.  Here  it  was  that  tbe  review  of  the  beavens,  known 
under  the  name  of  Durchmtisterungy  was  undertaken  and  accomplished 
under  the  direction  of  Argelander,  including  all  stars  up  to  the  ninth 
magnitude. 

TI.  Fhotometrisches  Observatorium. 


Longitude  from  Greenwich, . 

Latitude, — . 

Director:  J.  T.  Wolf. 

BOTHKAMP  (NEAR  KlEL),   PRUSSIA. 

Sternwarte  des  Kammerherm  von  Billow. 

Longitude  from  Greenwich,  40"  30.8*  E. 
Latitude,  54o  12'  9"  6  N. 
Owner:  Karamerherr  von  Bulow. 
Astronomers :  Dr.  Vogel,  1870. 

Dr.  LoHSE,  1870. 

Dr.  DE  Ball,  1881, 1882. 

F.  0.  Lamp,  1883. 

The  observatory  was  established  in  1870.  Most  of  the  work  done 
between  the  years  1870  and  1874  was  spectral  analysis  by  Drs.  Vogel 
and  LoHSE.  These  gentlemen  receiving  a  call  to  the  Astro-physical 
Observatory  at  Potsdam,  the  observatory  remained  in  idleness  until 
1881,  when  Dr.  de  Ball  took  charge.  On  September  3, 1882,  he  dis- 
covered here  a  planetoid  (230). 

Bordeaux,  France. 

Ohservatoire. 

Longitude  from  Greenwich,  2*"  6.54»  E. 

Latitude,  44o  60'  17"  N. 

Authority  for  longitude:  A.  Lancaster,  Liste  G6n6rale  des  Observa- 

toires  et  Astronomes,  1887. 
Director:  G.  Eayet,  1879. 

The  observatory,  created  by  a  decree  of  the  President  of  the  French 
Republic  under  date  of  March  11, 1878,  was  erected  at  the  joint  expense 
of  the  city  and  the  Republic  on  the  summit  of  a  hill,  about  4  kilo- 
meters (2 J  miles)  E.SE.  of  the  center  of  the  city.  Each  instrument  in 
placed  in  a  separate  building. 
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Bremen,  Germany. 
I.  Observatorium  der  Navigations- Schule.. 

Longitade  from  Greenwich,  35"*  15»  E. 
Latitude,  55^  4'  48"  I^. 
Director : . 

II.  Observatorium  des  Herm  Olbers. 

Longitude  from  Greenwich,  35"»  15*  E. 

Latitude,  53o  4'  36"  N. 

Authority  for  longitude  and  latitude :  ( Astr.  Nach.,  iv,  392)  Con- 

naissance  des  Temps,  1884,  p.  xxvi. 
Director : . 

Breslau,  Prussia. 

UniversiUits  Sternwarte. 

Longitude  from  Greenwich,  1^  8™  8.90"  B. 
Latitude,  51°  6'  56.5"  N. 
Directors :  L.  A.  Jungnitz,  1780. 

E.  J.  SCHOLTZ,  1831. 

P.  11.  L.  von  BoGUSLAWSKi,  1841. 
Prof.  Dr.  J.  G.  Galle,  1851. 
Established  by  L.  A.  Jungnitz. 

Observations  here  were  begun  about  1760  at  the  gymnasium,  (high- 
school)  where  J.  E.  Scheibel,  the  professor  of  mathematics,  had  collected 
a  few  instruments.  They  were  continued  at  the  university,  and  the 
observatory  properly  so  called  was  gradually  developed. 

Brest,  France. 

Observatoire  de  la  Marine. 

Longitude  from  Greenwich,  17"*  58*  W. 

Latitude,  48o  23'  32"  N. 

Authority  for  longitude:  A.  Lancaster,  Liste  G6n6rale  des  Observa- 

toires  et  Astronomes,  1887;  for  latitude,  Connaissance  des 

Temps,  1884,  p.  iv. 
Director :  De  Kermarec. 

Brussels,  Belgium. 

I.  Observatoire  Royal. 

Longitude  from  Greenwich,  17"™  28.9'»  E. 
Latitude,  50o  51'  10.7"  N. 
Directors  :  L.  A.  J.  Quetelet,  1829. 
J.  C.  Houzeau,  1876. 

F.  FoLIE, .  rn.n.n]o 
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Projected  in  1826,  begun  in  1829,  completed  in  1831.  A  large  hall  for 
meridian  observations  is  located  between  two  wings,  each  surmoanted 
by  a  turret. 

II.  Observatoire  de  C.  Montigny  {Private). 


Longitude  from  Greenwich, . 

Latitude, . 

Director:  C.  MoNTlGNY. 

Buda-Pesth,  Hungary. 

I.  Sternwarte. 

Longitude  from  Greenwich,  V'  16"*  13*  E. 

Latitude,  47o  29'  12"  N. 

Authority  for  longitude  and  latitude:  (Linden AU,  1846,  c.  1866),  Con- 

naissance  des  Temps,  1884,  p.  xxix. 
Directors:  J.Pasquich,1804. 
P.  TiTTEL,  1824. 
L.  Mayer,  1831. 
Founded  upon  the  '^Blocksberg"  or  "Gerhardsberg"  in  1803,  and  was 
destroyed  in  1849. 

II.  Oeodetisches  Observatorium  des  Polytechnikums. 

Longitude  from  Greenwich,  1^  16v»  15.4"  E. 

Latitude,  47o  29'  34.7'»  N. 

Authority  for  longitude  and  latitude,  A.  Lancaster,  Liste  G^ndrale 

des  Observatoires  et  Astronomes,  1887. 
Director:  Stephen  Krusper. 

III.  E.  JJng.  Central- Anstalt  fur  Meteorologie  und  Erdmagnetismus. 

Longitude  from  Greenwich, 

Latitude, 

Director:  Dr.  GuiDO  Schenzl. 

Bukarest,  Roumania. 

Universitdts  Sternwarte. 

Longitude  from  Greenwich,  P  44™  26'»  E. 

Latitude,  44°  25'  39"  N. 

Director: . 

BusHEY  Heath,  England. 

Observatory. 

Longitude  from  Greenwich,  V^  20»  W. 

Latitude,  51°  37'  44"  N. 

Authority  for  longitude  and  latitude:  Connaissance  des  Temps,  1^    ? 

p.  xiii. 
Director: .  ^  , 
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Cadiz,  Spain. 

N^aval  Observatory.   (See  San  Fernando.) 

Cairo,  Egypt. 

Observatoire  Ehidivial. 

LoDgitnde  flrom  Greenwich,  2^  5°'  8.91»  B. 

Latitude,  30o  4'  38.2''  N. 

Authority  for  longitude  and  latitude:  Liste  G6n6rale des Observatoiro^s 

et  Astronomes,  1887. 
Director:  Mahmoxjd. 
Founded  about  1850. 

Cambridge,  England. 

Cambridge  Observatory. 

Longitude  from  Greenwich,  22.75'»  E. 
Latitude,  52o  12'  51".6  K 
Directors  :  W.  Ludlam,  1767. 

A.  Shejpherd,  1769. 

S.  ViNCE,  1797. 

E.  WOODHOUSE,  1820. 

G.  B.  Airy,  1827. 

J.  Challis,  1836. 

J.  C.  Adams,  1860. 
Commenced  at  Christ  College ;  removed  to  St.  John's  College  in  1767. 
In  1764  a  special  location  was  assigned  to  it  above  the  entrance  gate  of 
Trinity  College.  The  senate  of  the  university  caused  a  better  observa- 
tory to  be  erected  in  1820,  which  was  completed  in  1824.  The  struct- 
ure consists  of  four  halls,  forming  a  cluster  of  buildings. 

Capetown,  Africa. 

Royal  Observatory^  Cape  of  Good  Hope. 

Longitude  from  Greenwich,  1^  13™  55"  E. 

Latitude,  33o  56'  3.4"  S. 

Authority  for  longitude,  Henderson  ;  for  latitude,  E.  J.  Stone. 

Directors : 

F.  Fallows,  1820. 

T.  Henderson,  1831. 

T.  Maclear,  1834. 

E.  J.  Stone,  1870. 

David  Gill,  1879. 
Founded  in  1820.    Owned  no  instruments  of  importance  until  1829. 
It  was  not  at  this  observatory  that  John  Hersghel  made  his  observa- 
tions, but  some  distance  from  here  on  a  private  estatecalled  Feldhausen. 
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Instruments  : 

(a)  Meridian  circle^  by  Bansome  &  Simms  for  the  engineering  part ; 
T«iouGHTON  &  SIMMS  for  mlcrometric  and  optical  part;  a  sister  instra- 
ment  to  the  Greenwich  circle;  diameter  of  circles,  66  inches,  divided 
to  5' ;  read  by  6  microscopes  to  C.Ol  estimating  easily  to  (K.OOl  as  at 
Greenwich.  Aperture  of  objective,  8  inches ;  magnifying  power  always 
employed,  200  diameters. 

(c)  Equatorial  instruments  :  Makers,  object-glass  by  Mebz,  moanting 
(German  form)  by  Teoughton  &  Simms  ;  aperture  of  objective,  6.9 
inches ;  magnifying  power  of  eye-pieces,  40  to  400.  {&)  Small  equato- 
rial, 3-6-inch  aperture  (Dollabd),  46  inches  focal  length,  mounting  on 
long  polar  axis  (English  form),  maker  unknown;  without  clock-work, 
at  present  dismounted. 

{d)  Spectroscope :  Spectroscope  by  Tboughton  &  Simms. 

(/)  Chronograph^  one  by  Bond,  not  at  present  in  use. 

(g)  Clocks:  One  mean  time;  maker,  Molyneux:  one  sidereal,  maker, 
Babbaud. 

(A)  Chronometers  :  Mean  time  and  sidereal.  A  supply  of  these  instru- 
ments kept  for  use  of  Her  Majesty's  ships ;  consequently  frequently 
changed. 

(»)  Miscellaneous :  A  heliometer  of  5  feet  focal  length,  4  inches 
(French)  aperture.  Tube  and  cradle  by  Repsold,  mounting  by  Gbubb. 
(This  instrument  is  the  private  property  of  Mr.  Gill.) 

Cablsbubg,  Hungaby. 

Stemwarte. 

Longitude  from  Greenwich,  P  34™  17"  E. 

Latitude,  46o  4'  17"  N. 

Auchority  for  longitude  and  latitude :  Conuaissance  des  Temps,  1884, 

p.  xxix. 
Director :  Domherr  Fbanz  Babes. 

Catania,  Italy. 

Observatory  on  Mount  Etna. 

Longitude  from  Greenwich, . 

Latitude, . 

Director: . 

Chapultepec,  Mexico.  (See  Tacubaya.) 

Observatorio  Astrondmico  Nacional. 

Longitude  from  Greenwich,  6^  36™  38.24«  W. 
Latitude,  19°  25'  17.5''  N. 

Projected  in  1876;  established  in  1878;  transferred  to  Tacubaya  on 
?iarch  8,  1883. 
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Christiania,  Norway. 

UniversitatS'  Sternicarte. 

Longitude  from  Greenwich,  42°»  53.65«  E. 
Latitude,  59o  54'  43.7''  N. 

Aathority  for  longitude  and  latitude:  Beschreibung  und  Lageder Uni- 
versitats-Sternwarte  inCbristiania;  Yerbandlungender fiinften 
allgemeiuen  Conferenz  der  europaischen  Gradmessung,  p.  300; 
Exp6d.  clironom.  ex^cut^e  en  1844  entre  Alton  et  Greenwich. 
Directors:  0.  Hansteen,  1815. 
0.  Fearnley,  1873. 
Projected  in  1815;  constructed  in  1818;  rebuilt  at  some  distance 
firom  the  first  structure  in  1830. 
Instruments  : 
(a)  Meridian  circles :  One;  makers,  Ertel,  with  objective  by  Frau- 
ENHOFER  and  Utzschneider  :  diameter,  38  inches;   divided  to  3', 
read  by  4  microscopes  to  2";  aperture  of  objective,  4  inches;  magni- 
fying i>ower,  180  diameters. 

{b)  Portable  transit  instrument:  PiSTOR  &  Martins,  makers ;  aper- 
ture of  objective,  2  iuches ;  magnifying  power,  80  diameters. 

(c)  Equatorial  by  A.  &  G.  Repsold.  Diameter  of  circles,  30  inches, 
divided  to  3';  read  by  2  microscopes  to  1'';  aperture  of  objective,  4^ 
inches;  magnifying  power,  50-290.  Wire  micrometer  and  ring  micro- 
meter. (&)  Refractor:  Makers,  G.  Merz  &  Sohne;  objective,  7 
inches;  magnifying  power,  80-600 ;  diameters  of  circles  10  and  14  iuches; 
read  by  2  Noniers  each  to  4*  and  10".    Wire  micrometer. 

(d)  Small  universal  star-spectroscope  by  Merz,  ^  vision  directe. 

(g)  Clocks:  One  sidereal:  pendulum,  by  Kessels,  1365;  one  mean 
time,  by  Urb.  Jurgensen  og  Sonner  (for  the  bifilar) :  one  by  L. 
Lamtvork  (for  the  unifilar);  F  in  the  magnetic  building. 

(h)  Chronometers:  Meantime;  (Box)  Kessels,  1259;  (Pocket)  Kes« 
SELS,  1280 :  one  sidereal ;  Dent,  2103. 

(i)  Unifilar  magnetometer,  by  Meyerstein  ;  bifilar  magnetometer, 
by  Meyerstein  inclinatometers,  by  Gambey,  Barlow,  Dover ;  siphon 
barometer,  by  Pistor  ;  cistern  barometer,  by  Fortin  ;  thermometers, 
pluviameters,  etc. 

Churts,  England. 

Private  Observatory. 

Longitude  from  Greenwich, . 

Latitude,  — '■ . 

Director :  R.  Carrington. 
Discontinued  upon  the  death  of  Mr.  Carrington  in  1875. 
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CoiMBRA,  Portugal. 
Observatorio  MagneticoMeteorologico  de  la  Univeraidade  de  Coimbra. 

Longitude  from  Greenwich,  33"  34.1"  W. 

Latitude,  40o  12'  25.8''  N. 

Directors:  J.  MoNTEiRO  de  Kocha,  1790. 

De  Pinheiro,  1820. 

De  Souza  Pinto,  1855. 
Established  about  3796.    From  1779  to  the  present  time  the  Astro- 
nomical Ephemeris  has  been  published  here,  which  for  ten  years  pre- 
vious (1789)  had  been  issued  at  Lisbon. 

CoLLooNEY,  Ireland  (See  Markreb). 

Cologne,  Prussia  (See  KlCn). 

Colombo,  Ceylon,  Asia. 

Private  Observatory. 

Longitude  from  Greenwich,  5^  19™  23"  E. 

Latitude,  6^  55'  33"  N. 

Authority  for  longitude  and  latitude:  Connaissance  des  Temps,  1884, 

p.  xxxix. 
Director :  Mr.  Green. 

Constantinople,  Turkey. 

Observatoire  IwpMaL 

Longitude  from  Greenwich.  P  55"  5G*  E. 

Latitude,  40o  1'  40"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G6n^rale 

des  Observatoires  ct  Astronomes,  1887. 
Director :  A.  COUMBARY. 

Copenhagen,  Denmark. 

Universitets  Astronomiske  Observatorium. 

Longitude  from  Greenwich,  60"  19.2"  B. 
Latitude,  50©  41'  13.6"  K. 
Directors :  C.  Lumborg,  1637. 

T.  Bartholin,  1647. 

O.  Roemer,  1681. 

Peter  I.  Horrebow,  1714. 

C.  Horrebow,  1753. 

T.  BuGGE,  1777. 

U.  C.  Schumacher,  1815. 

Von  Caroc,  1822. 

C.  F.  K.  Oliifsen,  1832. 

H.  D'Arrest,  1856. 

T.  N.  Thiele,  1875,  Digitized  by  GoOglc 
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Founded  in  1637,  but  only  completed  in  1G56.  The  first  edifice  was 
destroyed  by  fire  the  20th  of  October,  1728.  The  observatory  was  re- 
established in  the  round  tower  belonging:  to  the  University.  In  1820 
a  wooden  addition  was  made  to  it  on  the  Holken  bastion.  In  1857  it 
was  removed  to  the  glacis  of  the  fortress  between  the  citadel  and  the 
Osterthor  (eastern  gate).  In  1859-60,  a  new  building  was  erected  upon 
the  Bosenborg  bastion  of  the  old  fortress.  At  present  this  new  observa- 
tory is  surrounded  by  the  Botanical  Garden. 

Cordoba,  Argentine  Bepublio. 
Observatorio  Nacional  Argentino. 

Longitude  from  Greenwich,  4^  16°*  45.1*  W. 
Latitude,  31°  25'  15.4-  S. 

Director :  B.  A.  Gould,  1870. 

Proposed  in  1869 ;  built  in  1871  on  an  eminence  southeast  of  the  town; 
a  cruciform  structure,  with  four  towers  at  the  extremities  of  the  limbs 
of  the  cross. 

Cork,  Ireland. 

Observatory  of  Queen- s  College. 

Longitude  from  Greenwich,  33"»  51",  W. 
Latitude,  510  54' N. 

Authority  for  longitude  and  latitude :  Connaissance  des  Temps,  1884, 
p.  xiii. 

Director: . 

Founded  in  1878.  Hill  for  meridian  observations.  Dome,  14|  feet 
(4°*.5)  in  diameter. 

Cracow,  Austria.    (See  Krakau.) 
K.  K.  Universitats  Sternwarte. 

Cronstadt,  Bussla..    (See  Kronshtadt.) 
Naval  Astronomical  Observatory. 

Crowborough,  Sussex,  England. 
Private  Observatory. 

Longitude  from  Greenwich :  9.30"  E. 
Latitude:  51o3'14"]S. 
Director:  Chas.  Leeson  Prince. 

Founded  at  Uckfield,  Sussex,  in  L854.  Bemoved  to  the  summit  of 
Crowborough  Hill  in  1872. 

H.  Mis.  170 ^27  ^ 
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OucKFiELD,  England. 

Observatory  of  O.  Knott  (Private). 

LoDgitude  from  Greeuwicb,  0"*  34"  W. 

Latitude,  51o  0'  35''  K 

Authority  for  longitude  and  latitude :  A.  Lano aster,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor :  6.  Knott. 

Czernowitz,  Austria. 

Physikalisches  Institut  der  k.  k.  Franz  Josephs  Universitat. 

Longitude  from  Greenwich, . 

Latitude, . 

Director :  Prof.  Alois  Handl. 

Danzig,  Prussia. 

Observatorium  der  Natur/orschenden  Oesellschaft. 

Longitude  from  Greenwich :  V^  14™  37".9  E. 
Latitude:  64°  25' 58"  K 
Directors :  von  Wolf,  1780. 

Dr.  Berendt,  1784. 

Dr.  Jul.  Aug.  Koch,  1792-1817. 

Dr.  Westphal,  1820-1821. 

Dr.  Theodor  Anger,  1831. 

Flemming,  1840. 

Kayser,  1860. 

The  observatory  was  planned  by  Wolf,  and  in  1780  the  comer  stone 
for  the  building  was  laid  by  him  on  the  summit  of  the  Bishofsberg,  an 
elevated  position.  In  1781  the  building  was  completed  and  used  by 
Wolf  J  on  the  17th  of  December,  1781,  for  the  observation  of  the  solar 
eclipse. 

In  1806  the  invasion  of  the  French  army  necessitated  the  removal, 
to  a  safe  location  in  the  city,  of  the  instruments,  and  the  building  on 
the  Bishofsberg  was  occupied  by  the  French  army  and  partly  torn 
down,  but  through  the  exertions  of  Dr.  Kleefeld,  of  the  society,  the 
French  provincial  governor,  General  Rapp,  had  it  restored.  In  1812, 
however,  its  complete  devastation  became  a  necessity  of  war. 

In  1818  the  society  reclaimed  the  old  site,  intending  to  rebuild  the 
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observatory;  the  failure  of  obtainiDg  the  requisite  funds,  however, 
caused  the  project  temporarily  to  be  abandoned. 

Meteorological  observations  alone  were  continued  in  Schonberg,  near 
Carthaus.  The  collecting  of  astronomical  instruments  was  continued, 
and  in  1831  a  small  observatory  was  erected  upon  the  "  Apotheke,''  in 
the  "Neugarten." 

In  1866  the  society  authorized  the  erection  of  the  present  observatory, 
which  was  completed  and  inaugurated  on  the  2d  of  January,  1868,  the 
one  hundred  and  twenty-fifth  anniversary  of  the  Naturforschende  Gesell- 
schaft. 

Dbbpt  (Doepat),  Bussia. 

ImperatorsJcaia  Astronomicheslcaia  Obaervatoria. 

Longitude  from  Greenwich,  P  46°^  53.5"  E. 
Latitude,  580  22' 47.4'' K 
Directors :  J.  W.  A.  Pfafp,  1808. 

F.  G.  W.  Stbuve,  1813. 

J.  H.  Madler,  1840. 

T.  Clausen,  1874. 

L.  SoHWARZ,  1878. 
Founded  in  1808  as  a  dependency  of  the  university.  In  1825  Feaun- 
hofer's  equatorial,  with  an  aperture  of  9  inches  and  a  focal  length  of 
13J  feet,  moved  by  clock-work,  the  largest  and  most  powerful  refractor 
in  the  world  at  that  time,  was  mounted  there.  With  the  help  of  this 
instrument  the  elder  Struve  accomplished  his  famous  Mensurce  Mi- 
crometriccej  published  iu  1837,  and  continued  by  his  successor. 

Dentz,  Germany. 
Sternwarte  des  Herrn  E.  Mengering  (Private f. 

Longitude  from  Greenwich,  27°»  49^9  E. 

Latitude,  50o  56'  33"  N. 

Authority  for  longitude  and  latitude :  A.  LANCASTER,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor :  E.  Mengering. 

Dresden,  Saxony. 
'  I.  Konigliches  Mathematisch-PhysiJcalisches  Institut 

Longitude  from  Greenwich,  54™  56"  E. 
Latitude,  51o  3'  45"  K 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G6n6rale 
des  Observatoires  et  Astronomes,  1887. 

Digitized  by  VjOOQ IC 


420  ASTRONOMICAL  OBSERVATORIES. 

Directors :  J.  Otto,  1660-1580. 

M.  JosTELiN,  1580-1600. 
L.  Brunner,  1609-1637. 
.Th..Hasell,  1637-1661. 
ToB.  Beutel,  16G1-1720. 
B.  MiCHAELis,  1720-1740. 
H.  EULENBURG,  1740-1743. 

F.  Walz,  1743-1747. 
J.  Mayen,  1747-1768. 
E.  Zeiter,  1768-1783. 

G.  KoHLER,  1783-1801. 
S.  Seiffert,  1801-1818. 
A.  SoHMrDT,  1818-1828. 
G.  LOHRMANN,  1828-1840. 
R.  Bloohmann,  1840-1869.* 
A.  Dreohsler,  1869. 

The  Eoyal  Mathematical-Physical  Institute,  an  astronomical  and 
meteorological  observatory,  together  with  a  considerable  collection  of 
astronomical,  physical,  and  mathematical  instruments,  dating  princi- 
pally from  the  XVI,  xvii,  and  xviii  centuries,  had  its  origin  in  the 
cabinet  of  art  which  was  founded  in  1560  by  August  I,  Elector  of  Sax- 
ony. 

II.  Private  Observatorium  des  Eerm  B.  von  Engelhardt. 

Longitude  from  Greenwich,  54°^  54.80"  E. 
Latitude,  51^  2'  16.80"  N. 
Director  :  B.  voN  Engelhardt. 

III.  Private  Observatorium  des  Eerm  Dr.  Eugo  Ouericke. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  Dr.  Hugo  Guericke. 

Drontheim,  Norway. 

Observatory. 

Longitude  from  Greenwich,  41"  49"  E. 

Latitude,  63°  25'  48''  N. 

Authority  for  longitude  and  latitude :  Oonnaissance  des  Temps,  1884, 

p.  XX. 

Dublin,  Ireland. 

Dunsink  Observatory. 

Longitude  from  Greenwich,  25™  21"  W. 

Latitude,  53^  23'  13"  N. 

Authority  for  longitude  and  latitude :  Dr.  Brxjnnow, 
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Directors :  H.  Ussher,  1774. 

J.  Brinkxey,  1792. 

W.  R.  Hamilton,  1827. 

F.  Brunnow,  1865. 

EoBERT  S.  Ball,  Astronomer  Eoyal  of  Ireland,  1875. 
Dunsink  Observatory  belongs  to  Trinity  College,  Dublin.  It  was 
founded  in  1774,  by  means  of  a  legacy  left  for  tbe  purpose  by  F.  An- 
drews. It  is  built  in  the  midst  of  a  vast  park  at  Dunsink,  3|  miles  (6 
kilometers)  northwest  of  Dublin,  and  was  not  finished  until  1792.  It 
is  a  structure  of  three  stories,  surmounted  by  a  revolving  dome.  An 
annual  visitation  of  the  Observatory  is  held  every  summer  by  the  board 
of  Trinity  College. 
Instruments  : 

(a)  Meridian  circle :  Makers,  PiSTOR  &  Martins  ;  diameter  of  circles, 
36  inches;  divided  to  2';  read  by  8  microscopes  to  T';  aperture  of  ob- 
jective, 6.4:  inches;  magnifying  power  ordinarily  employed,  180  diam- 
eters. 

(b)  Meridian  transit  instruments:  One,  made  by  Eamsden;  aperture, 
4  inches;  not  in  use.  (V)  One  with  reversible  circle  by  Eamsden  & 
Berge  ;  object-glass,  3  inches;  diameter  of  circle,  8  feet;  3  micrometers; 
not  in  use.     ,  - 

(c)  Equatorial  instruments :  One ;  makers,  Cauohoix  object-glass, 
Grubb  mounting;  aperture  of  objective,  llf  inches;  magnifying  powers 
of  eye-pieces,  300;  is  generally  used.  (&)  One  of  4  inches  aperture; 
English  equatorial  by  Tulley.  (!)    Hardly  ever  used. 

{d)  Spectroscopes:  One  of  Browning's  2-prism  spectroscopes;  and 
one  of  Vogel's  small-star  spectroscopes. 

(/)  Chronograph:  Maker,  Grubb;  two  barrels  and  controlled  clock. 

(g)  Clocks:  One* mean  time;  maker.  Booth,  of  Dublin ;  one  sidereal; 
maker.  Dent,  London. 

(h)  Chronometer:  Sidereal;  maker,  M'M aster. 

(i)  Miscellaneous :  The  mean-time  clock  controls  by  electricity  the 
clocks  in  the  port  and  docks  board  and  Trinity  College,  the  distance 
being  about  5  miles  from  Dunsink. 

Dun  Echt  (Aberdeen),  Scotland. 

Longitude  from  Greenwich,  9°*  40"  W. 

Latitude,  57^  9'  30'^  N. 

Authority  for  longitude:  Ordnance  Survey;  for  latitude,  observations 
with  a  SiMMs's  altazimuth.  The  transit  circle  confirms  the  re- 
sult within  a  fraction  of  a  second. 

Astronomer :  Ealph  Copeland. 
Dun  Echt  Observatory,  the  property  of  the  Earl  of  Crawford 

AND  Balcarres  (late  Lord  Lindsay),  is  on  the  estate  of  Dun  Echt, 

about  13  miles  west  of  Aberdeen.  ^  ^ 
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Instruments: 

(a)  Meridian  circles :  1.  Transit  circle  by  Troughton  &  Simms;  one 
movable  and  one  fixed  circle;  diameter  36  inches, divided  to  6";  16 
microscopes  (carried  by  2  Alidade  circles,  1  movable  and  1  fixed),  read- 
ing to  I'^-tenth  by  estimation ;  aperture  of  objectglass  8.59  inches ; 
6|-inch  collimators ;  2J-inch  axle  telescope.  2.  Reversing  transit  with 
V's  for  meridian  and  prime  vertical,  by  T.  Cooke  &  Sons  ;  4-inch  ob- 
ject-glass. 3.  Transit  instrument  by  Troughton  &  Simms  ;  25-inch 
object-glass. 

(b)  Meridian  transit  instruments :  1.  Alt-azimuth,  by  Troughton  & 
SIMMS ;  12inch  circles, divided  to  5' ;  4  microscopes,  vertical  and  hori- 
zontal circles  reading  seconds  and  tenths  by  estimation.  Horizontal 
circle  movable.  2.  Theodolite  by  T.  Cooke  &  Sons.  3.  Theodolite  by 
Apps. 

(c)  Equatorial  instruments :  One  16.06inch refractor  by Grubb.  Sev- 
eral sets  of  eyepieces.  Bifilar  micrometer.  Merz  helioscope.  Dawes 
solar  eyepiece, 2, 3,  74-inch  finders.  This  telescope  is  controlled  abso- 
lutely by  the  sidereal  clock.  Driving-clock  by  T.  Cooke  &  Sons,  made 
to  special  design.  2.  One  12.9-inch  reflector  122.5  focus ;  mirror  by 
Rev.  H.  Cooper  Key,  English  mounting.  3.  One  12J-inch  reflector  by 
Browning.  Solar  spectroscope.  4.  One  6.06-inch  refractor  by  Simms  ; 
bifilar  and  double  image  micrometers,  used  generally  for  comet  seeking. 

5.  One  6.04-inch  refractor  by  T.  Cooke  &  Sons  5  complete.  6.  One 
4.inch  refractor  by  T.  Cooke  &  Sons  5  bifilar  micrometer.  Clock  by 
EicHENS  5  complete.  7.  One  3-inch  refractor  by  T.  Cooke  &  Sons. 
Bifilar  micrometer  5  complete. 

(d)  Spectroscopes :  Large  solar  spectroscope  with  1  whole  and  2  half 
Eutherfurd  prisms,*with  reversion  and  heliometer  viewing  telescope. 
Stellar  spectroscope  modified  at  Dun  Echt  (the  one  most  used).  Brown- 
ing 5prism  automatic  solar  spectroscope  and  2  stellar  ones;  also  Vogel 
spectroscope  by  Heustrell,  and  a  variety  of  direct  vision,  quartz,  and 
other  prisms.  Besides  the  above-mentioned  spectroscope  there  is  a 
6-prism  automatic  reversing- table  instrument  by  Browning,  and  a  hand 
direct-vision  spectroscope  used  for  aurorae. 

(e)  Photometer :  Zollner  astro-photometer  by  Ausfeld  of  Gotha. 
(/)  Chronographs :  1.  Four-fold  barrel-chronograph,  each  barrel  to  run 

six  hours,  driven  by  the  same  clock  as  the  15.06-inch  equatorial.  2. 
Portable  fillet  chronograph  by  Siemens. 

(g)  ClocJcs:  1.  Sidereal  clock,  quicksilver  compensation  by  Frodsham. 
2.  Mean-time  clock,  quicksilver  compensation  by  Molyneux.  3.  Elec- 
tric clock,  outside  dial  and  time  gun. 

(h)  Chronometers:  1.  Kullberg;  mean  time.  2.  Farquhar;  mean 
time.    3.  J.Walker;  mean  time.    4.  Frodshim;  mean  time  8-day. 

6.  Walker  ;  sidereal  (electric  contact).  6.  Walker  ;  sidereal.  7. 
McLennan;  j*^-  seconds;  pocket  M.  T. 

(i)  Miscellaneous:  1.  Metre:  A  copy  of  the  Me^rc^.^||ij  ^^j^yR^^ire. 
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Proment.  2.  Liuear  dividing  engine  by  Frombnt.  3.  Linear  divid- 
ing engine  by  Elliott  Brothers.  4.  Photograpli  measuring  machine 
by  Grubb.  5.  Balance  by  Oertling.  6.  Five  2  meter  and  one  IJ- 
meter  bars;  Grubb.  7.  Two  comparator  microscopes  and  long  stone 
table.    8.  Ten  inch  wheel  cutting  engine,  Swiss;  Jenssen  &  Hensen. 

(J)  1.  Sprengel  pump  six  end  on  and  many  Geissler  tubes.  2.  Air- 
pump  and  apparatus. 

(k)  Various  photographic  apparatus. 

{I)  A  large  assortment  of  electrical  and  electro-magnetical  appa- 
ratus. One  standard  and  one  marine  barometer,  Negretti  &  Zumbra. 
Various  thermometers.  Seven-inch  spherometer,  1  part=|-ffi^nr  inch, 
yWinnF*^  by  estimation ;  4inch  spherometer;  both  by Uilger.  Arith- 
mometer by  Thomas  de  Colmar;  six  places.  Arithmometer  by 
Thomas  de  Colmar;  ten  places.  Foucault  siderostat  byEiCHENs; 
16inch  mirror  (and  a  spare  one),  silver  in  glass,  by  A.  Martin.  Silber- 
mann  heliostat  by  Dubosoq.  Ileliostat  by  Browning.  King's  baro- 
graph and  anemograph  b^'  Casella.  Binocular  microscopes  by  Smith 
&  Beck  and  Boss.  Polarlscope  by  Ladd;  10-inch,  6-inch,  and  4-inch 
induction  coils  by  Apps.  A  large  collection  of  cut  crystals;  also  dif- 
fraction apparatus  by  Schwerd. 

Durban  (Natal),  Africa. 

Observatory. 

Longitude  from  Greenwich,  2^  2^«  1.18»  E. 

Latitude,  29o  50^  47.4''  S. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1887. 
Director :  E.  Neisson,  Government  Astronomer. 

Durham,  England. 

University  Observatory. 

Longitude  from  Greenwich,  6™  19*.75  W. 

Latitude,  54©  4G'  C.2"  N. 

Directors :  Temple  Ghevallier,  1840. 

Samuel  WAYMoaTH,  1872. 

Robert  John  Pearce,  1873. 
Founded  by  subscription,  1840.    First  observations  made  in  1842. 
The  observatory  is  under  the  general  superintendence  of  the  professor 
of  mathematics  in  the  University  of  Durham. 

DUSSELDORF,  PRUSSIA. 

Sternucarte  {formerly  at  Bilk  near  Diisseldorf). 

Longituda  Jrom  Greenwich,  27™  5"  E. 
Latitude,  51o  12'  25"  N. 

Authority  for  longitude  and  latitude,  "Astronomische  Nachrichten,'^ 
643,  und  "  BerUner  Jahrbuch."  ^  ^'^'^^^  ^^  ^uu^ic 
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Directors :  J.  F.  Benzenberg,  1809-1846. 
F.  Brunnow,  1847-1851. 

KOBEET  LUTHEB,  1851. 

Established  in  1809,  by  J.  F.  Benzenberg,  the  savant,  who  in  1844 
erected  a  more  complete  building  at  Bilk,  1 J  miles  (2  kilometers)  south 
of  the  town.  This  establishment,  liberally  endovt^ed  by  its  founder,  be- 
came the  property  of  the  town  in  1847,  and  yas  enlarged  by  it  in  1862. 

Instruments  : 

(a)  An  old  repetition  circle  of  1  foot,  by  the  late  Baumann,  at  Stutt- 
gart, giving  10''  of  centesimal  division. 

(6)  Meridian  transit  instrument  made  by  the  late  Emil  Schroedtee, 
at  Diisseldorf,  objective  from  Munich,  focal  distance  2  feet,  aperture  2 
inches,  little  circle  divided  in  half  degrees,  with  nonius,  1  minute. 

(c)  Kew  equatorial  instrument,  by  Charles  Bamberg,  at  Berlin,  in 
use  since  September,  1877,  objective  by  Dr.  Sigmund  Merz,  at  Munich, 
focal  distance  7  feet,  aperture  7  inches,  magnifying  powers  of  eye-pieces 
49  to  188.  Stars  of  the  11 .5  magnitude  can  be  seen  with  it  Old  reserve 
tube,  with  horizontal  and  vertical  motion,  made  by  Merz  &  Sons,  at 
Munich,  1847,  focal  distance  6  feet,  aperture  4^  inches.  Stars  of  the 
11.0  magnitude  can  be  seen  with  it. 

(n)  Two  old  sidereal-time  clocks  made  by  Utzschneider  &  Frau- 
enhOfer,  at  Munich. 

(h)  One  mean-time  chronometer  by  Kessels,  at  Altona,  and  a  Swiss 
watch. 

Some  small  instruments  of  minor  importance. 

Edinburgh,  Scotland. 

I.  Eoyal  Observatory. 

Longitude  from  Greenwich,  12*"  43.05*  W. 
Latitude,  55^  57'  23.2"  K 

Authority  for  longitude:  G.  PiAzzi  Smyth;  for  latitude, Thomas  Hen- 
derson. 
Directors:  Thomas  Henderson,  1833-1844. 
C.  PiAzzi  Smyth,  1845. 

A  preceding  so-called  observatory  tower  existed  on  the  site,  which 
is  a  grassy  and  rocky  hilltop  in  the  midst  of  the  city,  from  1776,  but 
no  observations  of  scientific  character  were  ever  made  there.  It  was 
founded  by  subscription,  and  was  not  completed  until  1792.  The  pres- 
ent observatory  was  projected  in  1812  and  erected  on  shares  in  1812. 
The  municipality  donated  the  ground.  In  1833  the  founders  ceded  its 
administration  to  the  state,  and  in  1846  made  over  the  ownership. 
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It  is  by  no  means  a  model  building  for  an  observatory^  being  small, 
isolated,  smoke-exposed,  without  dwelling-houses  attached,  often  diflQ- 
cult  of  access  at  night,  hide-bound  by  its  too  ornamental  white-stone 
Greek  architecture ;  and  looking,  as  well  as  acting,  rather  like  a  classi- 
cal temple  of  the  winds  than  a  modern  working  observatory, 

II.  Ben  Nevis  Observatory. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  . 


Elsfleth  (Oldenburg),  Germany. 

Sternwarte  der  Navigations  Schule. 

Longitude  from  Greenwich,  33"»  52"  E. 

Latitude,  53o  14'  46''  K 

Authority  for  longitude  and  latitude:  Connaissance  des  Temps,  1884. 

Director:  C.  Behrmann,  1876. 

Erlau,  Hungary. 

Stermoarte. 

Longitude  from  Greenwich,  1^  30"*  32'»  E. 

Latitude,  47^  54'  4"  K 

Authority  for  longitude  and  latitude:  Connaissance  des  Temps,  1884. 

Director:  Dr.  Albert  Franz  von  Montedego. 

Ekatherinebourg,  Eussia. 

Magnetic  and  Meteorological  Observatory. 

Longitude  from  Greenwich,  4^  2°*  48*  E. 

Latitude,  56o  49'  N. 

Authority  for  longitude  and  latitude:  Kupffer,  1841;   Fritsche, 

1873  and  1876;  SCHARNHORST  und  Kuhlberg,  1875. 
Director:  G.  O.  Clerk. 

The  observatory  was  built  in  1835 ;  regular  observations  began  on 
January  1, 1836.  It  took  part  in  the  work  of  the  first  *<Magnetischer 
Verein,'^  and  has  lately  been  jequired  to  act  as  a  "polar  observatory," 
from  August  1, 1882,  until  September  1, 1883,  according  to  the  pro- 
gramme of  the  International  Polar  Commission,  St.  Petersburg,  August, 
1881. 
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Instruments  : 

(b)  Meridian  transit  instrument:  Makers,  Ertel  &  Sohn  (small 
passage  instrument),  aperture,  1.5  inches,  (b')  Another  by  Bbauer  in 
St.  Petersburg  (universal  instrument). 

(g)  Clocks :  One  mean  time ;  maker,  F.  Flauth,  in  St.  Petersburg 
(without  No.) ;  another  regulator,  without  name. 

(h)  Chronometers :  Mean  time ;  makers,  F.  Flauth,  No.  37 :  Wiben, 
No.  86. 

(i)  Miscellaneous:  Magnetic  theodolite,  Bbauer,  No.  37;  Brauer's 
compass  for  magnetical  declination  and  intensity ;  Gambey's  inclinato- 
rium;  variation  magnetometers  (syst.  Gauss);  several  series  of  me- 
teorological instruments  of  different  construction ;  thermometers  for 
observation  of  the  temperature  from  superficy  to  3  meters  depth. 

Florence,  Italy. 

I.  Reale  Osservatorio  Astronomico  di  Firenze  ad  Arcetri. 

Longitude  from  Greenwich,  45™  3.13*  E. 

Latitude,  43o  45'  14.3"  N. 

Authority  for  longitude  and  latitude :  Royal  Staff  of  Engineers. 

Director:  Guglielmo  Tempel. 

II.  Observatory  of  the  Royal  Museum. 

Longitude  from  Greenwich,  45°*  1.5"  E. 

Latitude,  43o  4G'  4.1"  N. 

Directors:   Prof.  F.  Fontana,  1784. 

Alessandro  Galilei. 

Fabbroni,  1805. 

Count  Girolamo  Bardi,  1807. 

Domenico  De  Vecchi,  1808. 

Gaetamo  Del  Ricoo,  1814. 

Father  Inghirami,  1815. 

Luigi  Pons,  1825. 

Giovanni  Battista  Amici,  1837. 

G.  B.  Donati,  1859. 

Domenico  Cipoletti,  1873. 

Prof.  Pittei,  1874. 

Guglielmo  Tempel,  1875. 

III.  Meteorological  Observatory  of  the  Royal  Museum. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  ])r.  PiTTEl,  1875. 
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IV.  Observatory  of  San  Giovannino  (Ximeniano). 

Longitude  from  Greeuwich, . 

Latitude, . 

Director  :  Prof.  F.  Cecchi. 

Founded  by  Father  Leonardo  Ximenes,  a  Jesuit. 

In  the  annals  of  the  Imperial  Museum  of  Florence,  Vol.  II,  for  the 
year  1810,  we  read  that  about  the  year  1784,  the  Grand  Duke  Leopold 
I  gave  directions  to  his  architect,  Gaspero  Paoletti,  to  make  the  de- 
signs for  an  observatory  to  bo  erected  within  the  precincts  of  the  Im- 
perial and  Eoyal  Museum  of  Physical  Science  and  l^atural  History  of 
Florence,  of  which  the  Abb6  Felix  Fontana  was  director. 

Prof.  DoMENico  De  Vecchi,  in  an  astronomical  report  inserted  in  the 
above-mentioned  annals,  declares  that  after  diligent  search  he  was  un- 
able to  discover  any  historical  document  relative  to  the  erection  of  this 
observatory,  and  that  the  date  of  1774  was  given  him  by  the  Engineer 
Del  Eosso.  The  same  professor  De  Vecchi,  in  the  introduction  to  the 
description  of  the  Imperial  Observatory  (above  annals,  Vol.  II),  declares 
it  to  have  been  already  constructed  and  furnished  with  some  instru- 
ments as  far  back  as  the  year  1775. 

In  the  year  1784,  there  had  been  collected  in  the  observatory  a  clock, 
a  transit  instrument,  and  zenith  sector,  for  the  work  of  Professor  Slop, 
of  the  University  of  Pisa,  who  also  constructed  a  meridian,  passing  un- 
der the  pavement  of  a  hall,  which  owes  its  name  to  this  circumstance 
and  bears  the  following  inscription :  *'  Linea  meridiana  dticta  in  obser- 
vatrio  Regii  Musaei  Scientiorum  Florentini,  Petro  Leopoldo,  Imperante 
anno,  MDCCLXXXIV.'' 

In  the  year  1784,  Professor  Fontana  began  the  meteorological  obser- 
vations, using  eight  large  instruments  of  his  own  invention  and  con- 
structed under  his  attention,  care,  and  direction.  Arrested  in  his  ca- 
reer by  calumny,  and  in  consequence  withdra\^n  from  the  Museum. 
Fontana  was  succeeded  as  director  pro  tempore  by  Alessandro  Gal- 
'lei  ;  he  was  succeeded  by  Fabbroni,  nominated  by  the  ecclesiastical 
party  in  1789  vice-director  under  Fontana. 

On  the  1st  of  January,  1805,  we  find  the*  entry  of  the  death  of  this 
distinguished  scientist,  at  a  distance  from  that  Museum,  to  which  he 
had  rendered  such  service  as  instructor  and  director. 

Shortly  after,  Fabbroni  having  been  appointed  director  of  the  mint. 
Count  GiROLAMO  Bardi  was  named  director  of  the  museum  in  his 
place.  He  immediately  founded  several  chairs  of  instruction,  among 
them  one  of  astronomy,  which  was  assigned  to  Domenico  De  Vecchi, 
professor  of  physical  sciences  at  the  University  at  Sienna,  and  to  him 
was  also  entrusted  the  directorship  of  the  observatory  (1807). 

De  Vecchi  remained  in  this  position  in  the  Florentine  Observatory 
until  July,  1814,  when  he  was  removed  by  an  order  of  the  Commissario 
Plenipotenziario,  Prince  Raspiglioli,  under  date  of  June  22, 1814.   (This 
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order  is  found  in  a  letter  a^ldressed  to  the  director  of  the  musenm,  num- 
ber 92,  in  the  file  of  papers  relating  to  the  transactions  of  the  I.  and  B. 
Museum  for  the  year  1814.)  Professor  De  Vecchi  himself  refers  to  this 
suppression  in  the  memorial  before  mentioned,  in  speaking  of  the 
methods  of  observing  with  reflecting  instruments.  Professor  Db 
Vecchi  never  returned  to  his  office  as  instructor  in  the  observatory. 

In  the  letter  of  Prince  Raspiglioli  to  the  director  of  the  musenm  it 
was  also  stated:  "I  think  it  well  to  inform  you  that  Father  Gaetano 
DEL  Ricco  has  been  invited  to  take  charge  of  the  preservation  of  the 
astronomical  instruments,''  which,  in  consequence,  were  received  from 
the  professor  himself,  and  held  from  June,  1814,  to  May  17, 1818,  on  which 
day,  having  passed  from  this  life.  Father  Gaetano  del  Ricco  was  suc- 
ceeded by  Father  Inghieami,  professor  of  astronomy  in  the  Ximeniano 
Observatory. 

At  this  point  it  is  necessary  to  observe  that  the  observatory  of  the 
Royal  Museum  was  always  an  entirely  distinct  institution  from  that  of 
San  Giovannino,  some  time  designated  degli  Scolopi,  the  latter  having 
been  founded  by  Father  Leonardo  Ximenes,  Jesuit,  from  whom  it  de- 
rived the  name  of  Ximeniano,  which  it  retains  and  by  which  it  is  at  this 
time  especially  distinguished. 

Father  Inghirami  held  the  position  until  the  7th  of  October  of  the 
same  year,  when,  by  desire  of  the  Count,  he  had  added  to  his  other  du- 
ties those  of  Director  of  the  Museum. 

From  1814  to  1825  we  find  no  document  which  proves  the  presence 
of  an  astronomer;  it  remained  wholly  inactive  for  a  period  of  about 
eleven  years. 

In  July,  1825,  Prof.  LuiGi  Pons,  of  Marseille,  was  appointed,  and  suc- 
ceeded in  1837  by  Prof.  Giovani  Battesta  Amici,  of  Modena,  who 
held  the  directorship  of  the  observatory  until  1859,  when  he  was  re- 
tired on  account  of  extreme  old  age.  Although  all  the  duties  of  the 
office  since  1852  had  been  performed  by  Prof.  G.  B.  Donati,  he  did  not 
succeed  to  the  official  title  of  director  until  1864,  a  year  after  the  death 
of  Professor  Amici. 

At  that  time  Donati  conceived  the  idea  of  erecting  a  new  observa- 
tory in  the  vicinity  of  Florence ;  the  old  institution,  in  a  central  part  of 
the  town,  no  longer  meeting  the  requirements  of  astronomical  study, 
and  not  being  large  enough  to  hold  the  large  and  excellent  equatorial 
constructed  by  his  predecessor.  Aided  in  this  bold  enterprise  by  the 
influence  and  support  of  the  municipal,  provincial,  and  state  authority, 
and  by  securing  the  interest  of  King  Victor  Emanuel,  Professor 
Donati,  in  October,  1872,  was  able  to  inaugurate  the  new  observatory 
on  the  Calle  d'Arcetri,  a  little  removed  from  the  house,  where,  two  hun- 
dred and  thirty  years  before,  Galileo  had  ended  the  labors  of  his  life. 

To  the  new  institution  was  transferred  all  the  scientific  material  be- 
longing to  the  Department  of  Astronomy,  and  the  place  occupied  by  it 
in  the  observatory  was  devoted  exclusively  to  meteorological  observa- 
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tions,  both  branches  remaining  under  the  direction  of  Professor  Donati, 
the  meteorological  division  being  represented  in  Florence  by  his  assist- 
ant, Prof.  COSTANTINUS  PiTTEI. 

DoNATi  having  died  on  February  20, 1872,  the  charge  of  the  new  ob- 
servatory was  given  to  Prof.  Domenico  Cipoletti,  formerly  Donati's 
assistant  in  the  astronomical  course,  who  held  it  until  the  following 
May,  when  he  began  to  fail.  The  observatory  at  Arcetri  was  provisionally 
confided  to  Professor  Pittei,  until  June  1, 1875,  when  Signer  GuG- 
LiELMO  Tempel  was  called  as  astronomer,  which  position  he  still  retains, 
and  Professor  Pittei  thereupon  assumed  the  definite  direction  of  the 
observatory  of  the  Museum,  re-organized  under  special  direction,  and 
entirely  separated  from  the  observatory  at  Arcetri. 

Frankpuet,  A.  M.,  Prussia. 

Private  Observatory, 

Longitude  from  Greenwich,  34°^  47.1*  E. 

Latitude,  50o  V  3"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G^ndrale 

des  Observatoires  et  Astronomes,  1887. 
Director :  Dr.  Epstein. 

FuNCHAL,  Madeira. 

Observatory. 

Longitude  from  Greenwich,  1^  7™  35.5^  W. 

Latitude,  32o  37^  46^'  N. 

Authority  for  longitude  and  latitude:  Gonnaissance  des  Temps,  1884, 

p.  Iv. 
Director : 

GALATZ,  EOUMANIA. 

Private  Observatory. 

Longitude  from  Greenwich,  1^  62">  14*»  E. 

Latitude,  45©  26'  12"  N. 

Authority  for  longitude  and  latitude:  Connaissance  des  Temps^  1884| 

p.  xxix. 
Director : 

Geneva,  Switzerland. 
Observatoire  de  Oenive. 


Longitude  from  Greenwich,  24"  36.77«  E. 
Latitude,  460  IP  58.8'' N. 
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Directors :  J.  A.  Mellet  Favre,  1772. 

M.  A.  PiCTET  TURRETIN  1790. 

J.  F.  T.  Maurice,  1794. 
P.  PiCTET,  1802. 

A.  Gautier,  1819. 

L.  F.  Wartmann,  1832. 

B.  Plantamour,  1810. 
E.  Gautier. 

Founded  in  1771,  completed  in  1773.  Octagonal  structure  built  in 
great  part  at  the  expense  of  J.  A.  Mellet,  upon  a  casemate  of  the 
Bastion  Saint  Antrine.  In  1829  the  representative  council  of  the  can- 
ton passed  a  resolution  for  the  construction  of  a  new  observatory  to  be 
built  upon  the  same  bastion,  not  far  from  the  old  edifice.  It  is  com- 
posed of  a  main  building  of  one  story,  and  of  two  lateral  turrets  with 
hemispherical  domes.  In  1879  the  original  building  had  an  annex  built 
to  it ;  at  the  same  time  a  tower  was  erected  to  the  west  of  the  old 
building,  in  which  the  10-inch  refractor,  presented  to  the  cantons  of 
Geneva  by  E.  Plantamour,  has  been  placed. 

Genoa,  Italy. 

I.  Observatorio  delle  E.  UniversitiL 

Longitude  from  Greenwich, 

Latitude,  44o  24'  69''  N. 

Directors :  Giuseppe  Garibaldi,  1830. 

MiCHElE  Alberto  Bancalari,  1849. 

PiETRo  Maria  Garibaldi,  1865. 
This  observatory  was  entirely  refitted  in  1874,  and  is  particularly  in- 
tended for  meteorological  observations. 

II.  Observatory  of  the  Hydrographic  Office, 

Longitude  from  Greenwich,  33°»  41.4"  E. 
Latitude,  44o  25'  9.3"  N. 
Director :  G.  B.  MAGNAGHl. 

Georgetown,  British  Guiana. 

Observatory. 

Longitude  from  Greenwich, . 

Latitude, . 

Director :  — . 

Glasgow,  Scotland. 

Observatory. 

Longitude  from  Greenwich,  17»°  10.6*  W. 
Latitude,  55©  52'  42.8"  N. 
Directors  :  J.  P.  NionoL,  1840. 
R.  Grant,  I860. 
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Gomineiiced  in  1818  at  the  expense  of  a  society.  Permanently  organ- 
ized with  the  help  of  a  public  subscription,  of  one  subsidy  from  the 
Uuiversity  and  another  from  the  State.  In  18C2  a  special  hall  was 
added  for  an  equatorial,  which  has  an  aperture  of  9  inches :  (0.23°^). 

GOHLIS  (NEAR  LEIPZIG),  SAXONY. 

I.  Private  Stemwarte, 

Liongitude  from  Greenwich,  49"  28.6»  E. 
Latitude,  .610  21'  42.3"  1^. 

Authority  for  longitude  and  latitude :  Prof.  0.  C.  Bruhns. 
Proprietor:  August  Auerbach. 
Observatory  was  built  in  1861-'62. 

II.  Private  Stemwarte. 

Longitude  from  Greenwich,  49™  29.66»  E. 

Latitude,  51o  21'  35"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor:  W.  Winkler. 

GoTHA,  Germany. 

Stemwarte. 

Longitude  from  Greenwich,  42™  50.56"  E. 
Latitude,  50o  56'  37.5"  K 
Directors:  E.  X.  voN  Zach,  1787. 

B.  A.  VON  LiNDENAU,  1808. 

.  J.  F.  Encke,  1817. 

P.  A.  Hansen,  1825. 

A.  Krijger,  1876. 
.  L.  DE  Ball  (ad  interim). 

H.  Seeliger,  1881. 

Dr.  E.  Becker. 

The  first  observatory  was  erected  in  1784,  on  the  "SEEBBRa,^  IJ 
miles  (two  kilometers)  from  the  town.  In  1853  a  now  observatory  was 
built  in  the  ^^  Jagerstrasse,"  not  far  from  the  ducal  palace. 

GoTTiNGEN,  Prussia. 

Kdnigliche  Stemwarte, 

Longitude  from  Greenwich,  39™  46.4»  E. 

Latitude,  51o  31'  7.9"  N. 

Authority  for  longitude  and  latitude :  Berliner  Jahrbuch. 
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Directors:  J.  A.  voN  Seoneb,  1735. 
J.  Tobias  Mayer,  1754. 
.  G.  M.  LoBNiTZ,  1762. 
A.  G.  Kastneb,  1764. 
K.  F.  VON  Seyffer,  1800. 
C.  F.  Gauss,  1807. 
Dr.  E.  F.  W.  Klinkebfues,  1866. 
Dr.  W.  SCHUB. 

Founded  in  1734,  at  the  same  time  with  the  university,  and  located 
in  one  of  the  round  towers  of  the  ancient  fortification,  arouni  which 
was  built  an  exterior  gallery.  In  1811  the  observatory  was  transferred 
to  a  more  suitable  spot  outside  the  southern  gate- way  of  the  town.  Xhis 
new  building  is  on  the  plan  of  a  rectangle,  with  the  longer  sides  facing^ 
east  and  west.  An  addition  is  made  by  wings  to  the  north;  a  cupola 
surmounts  the  central  vestibule,  and  a  terrace  encircles  the  whole  struc- 
ture. In  1818  the  first  meridian  circle  ever  made  and  mounted  in  Europe 
was  placed  there. 

Instbuments  : 

(a)  Meridian  circles :  One  made  by  Eepsold,  sr.,  of  Hamburg;  diam- 
eter of  circle  3 J  feet,  divided  to  5' ;  read  by  two  microscopes  to  V ;  ap- 
erture of  objexjtive  4^  inches  (114"™);  magnifying  power  ordinarily  em- 
ployed, 96 diameters:  one  made  by  Eeiohenbach,  of  Munich;  diame- 
ter of  circle  3  feet ;  divided  to  3' ;  read  by  four  microscopes  to  0.24" ; 
aperture  of  objective  4J  inches  (109°*™) ;  magnifying  power  ordinarily 
employed,  50  diameters. 

(b)  Meridian  transit  instrument:  Maker,  Beighenbaoh,  of  Munich; 
aperture,  4 J  inches  (11 6«»"»);  magnifying  power,  75  diameters;  (&')  one 
portable,  maker,  Ebtel,  of  Munich. 

(c)  Equatorial  instrument :  Maker,  Fbaxjenhofeb,  of  Munich ;  aper 
ture  of  objective,  2.9  inches  (74°»");  magnifying  power  of  eye-piece,  75. 
{&)  Five  telescopes:  makers,  1st,  Mebz,  of  Munich;  6  feet  long,  aper- 
ture 5  inches ;  2d,  Steinheil,  of  Munich ;  5  feet  long,  aperture  4  inches 
3d,  DoLLOND,  of  Munich ;  4  feet  long,  aperture,  3J  inches ;  4th,  DoL 
LOND,  of  Munich ;  3  feet  long,  aperture  3  inches ;  5th,  Pl^ss;.,  of  Vi 
enna ;  28  inches  long,  aperture  2^  inches.  Three  comet-seekers :  makers, 
1st,  Mebz,  of  Munich ;  6  inches  aperture ;  2d,  Mebz,  of  Munich ;  3 
inches  aperture;  3d,  Voigtlandeb,  of  Brunswick;  2^ inches  aperture. 

{d)  Spectroscope :  By  Mebz,  of  Munich. 

If)  Chronograph:  By  AiJSFELD,  of  Gotha. 

(g)  Cloclcs:  One  mean  time;  maker,  CastenS;  two  sidereal:  makers, 
1st,  Habdy,  of  London ;  2d,  Shelton. 

(A)  Chronometers:  Four  mean  time;  makers,  Ist,  Bebthoud;  2d, 
Sackmann;  3d  and  4th,  Knoblich;  5th,  Habdy  ;  sixtieth  part  of  a 
second. 

(t)  Miscellaneous:  Ueliometer  by  Fbaxjenhofeb,  of  Munich ;  tbeodo- 
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lites,  one  by  Reichenbach,  two  by  Meyersteinj  sextants  by  Gary, 
Troughton,  Pistor,  Steinheil,  and  Breithaupt  ;  two  heliotropes 
by  Meyerstein. 

Graz,  Austria. 

I.  PhysiJcalisches  Imtitut  der  K.  K.  Carl  Pranzens  UniversitUt. 


Longitude  from  Greenwich, . 

Latitude, . 

Director:  Prof.  Dr.  LUDWIO  Boltzmann. 

Longitude  from  Greenwich,  1^  1">  47.9«  E. 

Latitude,  47©  4'  37.2"  N. 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  IS87. 
Director :  Dr.  0.  Friesach. 

III.  Private  Stermcarte. 

Longitude  from  Greenwich,  — — . 

Latitude, . 

Director :  E.  Mathey  Guenet. 

Greenwich,  England. 

Royail  Observatory. 

Longitude  from  Washington,  6^  8°>  12.09«  E. 

Latitude,  51o  28'  38.4'^  N. 

Authority  for  longitude  and  latitude :   Nautical  Almanac,  Greenwich 

Observations,  1878. 
Directors:  J.  Flamsteed,  1675!^ 

E.  Halley,  1720. 

J.  Bradley,  1742. 

K  Bliss,  1762. 

N.  Maskelyne,  1765. 

J.  Pond,  181L 

G.  B.  Airy  (Astronomer  Eoyal),  1835. 

W.  H.  M.  Christie  (Astronomer  Royal),  1881. 

Founded  by  royal  statute  on  the  4th  March,.  1675.  Built  in  the  park 
at  Greenwich  by  Christopher  Wren,  architect.  At  first  it  consisted 
merely  of  an  octagonal  tower.  In  1660  Fl  a^msteed  put  up  an  additional 
wing  to  accommodate  the  mural  sector^  with  the  help  of  which  he  made 
his  catalogue  of  stars.  The  board  of  visitors  was  created  in  1710.  In 
1749  and  the  years  immediately  following  great  improvements  and 
additions  were  made. 
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A  statute  of  1765  confirmed  the  right  of  supervision  vested  in  the 
royal  society  and  exercised  by  the  board  of  visitors.  In  1770  two  re- 
volving domes  were  constructed  upon  the  turrets,  and  these  have  served 
as  models  for  all  revolving  turrets  since  constructed.  In  1772  the  first 
achromatic  object  glass  ever  used  at  Greenwich  was  attached  to  the  south 
quadrant.  In  1779  the  expediency  of  enlarging  the  meridian  openings 
was  acknowledged;  hitherto  the  aperture  had  only  been  6  inches 
(0.15™). 

At  the  beginning  of  the  present  century  it  became  necessary  to  re- 
build the  observatory,  and  the  work,  continuing  until  1811,  consisted  in 
the  construction  of  two  rectangular  bjuldings,  the  eastern  one  being  the 
observatory  proper,  and  containing  hfils  for  the  meridian  instruments, 
the  library,  and  office,  while  the  western  structure  was  intended  for  the 
dwelling  house  of  the  superintendent. 

The  present  organization  of  Greenwich  Observatory  dates  from  a 
royal  statute  of  1830.  According  to  the  terms  of  this  statute  the  board 
of  visitors  consists  of  the  members  of  the  Koyal  Society,  the  members 
of  the  Astronomical  Society,  and  the  Oxford  and  Cambridge  professors 
of  astronomy. 

As  a  finishing  touch  the  immense  dome  to  the  southeast  was  built  in 
1859. 

Instruments  : 

(a)  Meridian  circle :  One ;  makers,  Sansomes  &  May  (engineers), 
Troughton  &  SIMMS  (opticians) ;  diameter  of  circle,  72  inches ;  divided 
to  5' ;  read  by  six  microscopes  to  0.06"  5  four  supplementary  microscopes 
for  determination  of  division  errors  and  occasional  use :  aperture  of  ob- 
jective^ 8.1  inches  ;  for  observations  of  the  sun,  aperture  employed,  8.1 ; 
magnifying  power  ordinarily  employed,  195  diameters. 

(V)  Altazimuth:  Makers,  Ransomes&  May  and  W.  Simms;  aperture, 
4  inches.  Magnifying  power,  100;  diameter  of  circles,  3  feet,  divided 
to  5'. 

(c)  Equatorial  instruments  :  Makers,  Eansomes  &  Simms  (engineers), 
Tboughton  &  Simms  (opticians),  Merz  (objective) ;  aperture  of  ob- 
jective, 12.8  inches;  magnifying  power  of  eye-pieces,  60  to  1500.  {&) 
Sheapshanlc's  equatorial :  makers,  T.  Gbubb,  Cauchoix  (objective) ; 
aperture  of  objective,  6J  inches.  Naylor  equatorial :  maker,  T.  Cooke, 
of  York;  aperture,  6  inches.  JShuckburgh  equatorial :  maker,  Bamsdbn  ; 
aperture,  4.1  inches. 

(d)  Spectroscopes :  Half-prism  spectroscope ;  maker,  Hilgeb.  Direct 
vision:  one,  two,  or  three  compound  "  half-prisms"  with  dispersions  (A 
to  H)  of  about  18JOj  83^,  and  335o.  Single  prism  stereoscope :  Makers, 
Tboughton  &  Simms  ;  one  flint  prism. 

(e)  Photometer :  Aiby's  double-image  micrometer ;  makers,  Tbough- 
ton &  Simms. 

(/)  Chronograph :  Makers,  E.  Dent  &  Co. 
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(g)  Clocks :  One  mean  time;  Makers,  Shepherd  &  Son:  one  sidereal; 
makers,  E.  Dent  &  Co.,  Uardy,  Arnold,  Graham. 

(h)  Chronometers :  Mean  time ;  makers,  various.  There  are  always  on 
hand  a  large  number  rated  for  the  navy ;  some  of  these  are  used  when 
necessary  for  the  Observatory.    Sidereal ;  none  of  accurate  character. 

(t)  Miscellaneous :  Photoheliograph ;  maker,  Dallmeyer  ;  aperture 
of  objective,  4  inches.  Several  portable  telescopes ;  aperture,  4  inches 
to 2f  inches.  Five  other  Ginch  equatorials  (packed  in  cases)  returned 
from  Transit  ot*  Venus  Expedition,  1874.  Five  3-ineh  portable  transits 
by  SIMMS;  one  14-inch  alt-azimuth  by  Simms;  three  14-inch  altitude 
instruments  by  Simms  ;  four  photoheliographs  by  Dallmeyer  (all  re- 
turned from  the  Transit  of  Venus  Expeditions,  1874). 

Grignon  (C6te  d'Or),  France. 
Ohservatoire  duprieur6  de  St.  Jean, 

Longitude  from  Greenwich,  17°»  38»  E. 

Latitude,  47o  33'  42"  N. 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Director :  h\  Mayeul  Lamey. 

GuiLDOwN  (Surrey)  England. 
Private  Observatory. 

Longitude  from  Greenwich,  1*"  55.1"  W. 

Latitude,  51o  13'  39.2"  K 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  Gdn6rale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor :  J.  Rand  Oapron. 

Habana,  Cuba. 
Observatorio  del  li.  Colegio  de  Belen. 

Longitude  from  Greenwich,  5^  29'"  30"  W. 
Latitude,  23©  9'  24''  K. 

Authority  for  longitude  and  latitude:  Conuaissance  des  Temps,  1884,  p. 
Ixiii. 

Director : . 

Halifax,  England. 

Bermerside  Observatory^  Skircoat. 
Longitude  from  Greenwich,  7"*  28*  W. 
Latitude,  53©  42'  9"  N. 
Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G6n<Srale 

des  Observatoires  et  Astronomes,  1887. 
Director:  E.  Crossley. 
Observer :  J.  Gledhill.  ^  I 
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Hamburg,  Germany, 
Sterntcarte. 
Longitude  from  Greenwich,  39°>  53.8"  E. 
Latitude,  53^  33'  7''  K 

Directors:  Moser,  1823. 

K.  L.  O.  liUMKER,  1830. 
»  Georg  F.  W.  Eumker,  18G3. 

Built  by  J.  G.  Kepsold,  in  1810,  upon  a  location  near  the  Altona 
gate ;  destroyed  by  the  French  in  1813 ;  rebuilt  in  1825,  through  a  legacy 
left  by  Geell,  upon  the  site  of  the  old  ramparts,  and  still  in  the  neigh- 
borhood of  the  Altona  gate.  It  has  a  central  hall  for  meridian  instru- 
ments and  two  wings  surmounted  by  turrets.  The  east  wing  is  used 
for  a  school  of  navigation. 

Harrow,  England. 
Private  Observatory. 
Longitude  from  Greenwich,  1°»  20»  W. 
Latitude,  510  35'  15"  N. 
Authority  for  longitude  and  latitude  :  A.  LANCASTER,  Liste  G6n(5rale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor :  Lieut.  Col.  G.  L.  Tupman. 

Heidelberg,  Germany. 
Stej-nwarte  des  Berrn  Dr.  T.  Wolf. 

Longitude  from  Greenwich, . 

Latitude, . 

Authority  for  longitude  and  latitude  A. :  Lancaster,  Liste  G6n^rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  Dr.  T.  Wolf. 

Helsingfors,  Finland. 
Astronomiska  Observatoriet. 
Longitude  from  Greenwich,  1*»  39"  49.14"  E. 
Latitude,  60©  9'  2.6"  N. 
Directors :  F.  W.  A.  Argelander,  1829. 
G.  LUNDAHL,  1841. 
F.   WOLDSTEDT,  1852. 

A.  Kruger,  1852. 

Dr.  A.  S.  DoNNER. 
Founded  in  1829,  no^r  the  university,  after  the  fire  at  Abo  had  de- 
stroyed the  scientific  instruments  of  that  Finnish  town.    This  observa- 
tory is  the  most  northerly  in  the  world. 

Her6ny,  Hungary. 
Astro  Physikali^ches  Observatorium. 
Longitude  from  Greenwich,  1^  G"™  24.7*  E. 
Latitude,  47o  15'  47"  N. 
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Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G6ndrale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor:  E.  db  Gothaed. 

Established  in  1881. 

Hong-Kong,  China. 
Observatory. 

Longitude  from  Greenwich,  7**  36™  41.86*  E. 

Latitude,  22o  18'  12.2"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G6u6rale 

des  Observatoires  et  Astronomes,  1887. 
Director :  W.  Doberck,  Astronomer  Royal. 

Innsbruck,  Austria. 

Physikalisches  Institut  der  K.  K.  Leopold  Franzens  Universitdt. 

Longitude  from  Greenwich,  45°*  36»  E.  (approximately). 
Latitude,  47°  16'  10"  K  (approximately). 
Director :  Prof.  Leopold  Pfaundlee. 

Ipswich,  England. 
Orwell  Park  Observatory. 
Longitude  from  Greenwich,  4"*  55.S*  E. 
Latitude,  52o  C  33"  N. 
Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor:  Colonel  Tomline. 
Astronomer :  J.  I.  Plummer. 

Jena,  Saxe-Weimar. 
Sternwarte. 
Longitude  from  Greenwich,  46"  17*  E. 
Latitude,  50o  56'  29<'  N. 
Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G6n<Srale 

des  Observatoires  et  Astronomes,  1887. 
Directors:  J.  F.  Posselt,  1820. 
L.  SCHRON,  1852. 
E.  Abbe,  1878. 
Built  in  1820,  in  the  same  garden  where  Schiller  wrote  Wallenstein. 

JuviSY,  France. 
Private  Observatory. 
Longitude  from  Greenwich,  9"»  29'*  E. 
Latitude,  48o  4P  36^'  K 
Authority  for  longitude  and  latitude,  A.  Lancaster,  Liste  Gdn^rale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor:  C.  Flammarion.  r^^^^l^ 
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Kalocsa,  Hungary. 

Urzhischof  Eaynald's  Obaervatorium. 

Longitude  from  Greenwich,  1^  lo'"  54.28*  B. 

Latitude,  4Go  31'  41.25"  N. 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G6n<5rale 

des  Observatoires  et  Astronomes,  1887. 
Directors  :  Dr.  Charles  Braun,  S.  J. 

A.   HUNINGER. 

The  observatory  was  founded  by  Cardinal  Haynald,  Archbishop 
of  Kalocsa,  in  1878-'79. 

Karlsruhe,  Baden. 

Grossherzogliche  Sterntcarte. 

Longitude  from  Greenwich,  33™  22*  E. 

Latitude,  48<>  59'  44"  K 

Authority  for  longitude  and  latitude :  Connaissance  des  Temps,  1884,  p. 

xxvi. 
Director   :  W.  Valentiner. 
Transferred  from  Mannheim  in  1879. 

Kasan,  Russia. 

Observatoria. 

Longitude  from  Greenwich,  3^  16'°  29.1"  B. 
Latitude,  55o  47'  24"  N. 
Directors:  J.  J.  LiTROW,  1814. 

J.  SiMONOFF,  181G. 

M.  LlAPOUNOFF,  1846. 

M.  KOWALSKT,  1854. 

D.  DOUBJAGO. 

Founded  in  1814  by  the  university.  Constructed  upon  a  very  solid 
ancient  structure;  square  tower,  23  feet  (7  meters)  in  height.  The 
southern  gallery  adjoins  a  wooden  slied  at  its  west  angle,  which  has  a 
movable  roof.  The  building,  with  a  portion  of  the  instruments,  was 
burned  on  the  occasion  of  a  fire  which  destroyed  part  of  the  town  on 
the  6th  September,  1842.    Immediately  restored. 

Kempshot,  Jamaica. 

Observatory  of  Max.  w.  Hall. 

Longitude  from  Greenwich,  5'»  11™  W. 

Latitude,  18^  29'  N. 

Authority,  A.  Lancaster,  Liste  Gen6rale,  etc.,  1887. 

Director : . 
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Kensington,  England. 

Observatory. 
LoDgitude  from  Greenwich,  4G»  W. 
Latitude,  51©  30'  VI"  N. 
Authority  for  longitude  and  latitude :  Connaissance  des  Temps*  1884 

p.  XV. 

Kharkoff,  Russia. 

Ohservatoria. 
Longitude  from  Greenwich,  2^  24°»  54.7»  B. 
Latitude,  50©  0'  10.2"  K 
Directors:  J.  Fedorenko. 
G.  Levitzky. 
Recently  established. 

Kiel,  Prussia, 
I.  Koniglichc  Sternwarte. 
Longitude  from  Greenwich,  40™  36.74'  E. 
Latitude,  54o  20'  28.G"  N. 
Directors  :  C.  A.  F.  Peters,  1873. 
A.  Krueger,  1881. 
Founded  in  1873,  by  the  transfer  of  the  observatory  from  Altona. 

II.  Chronometer  Observatorium  der  K.  Marine. 
Longitude  from  Greenwich,  40™  37.2"  E. 
Latitude,  54^  20'  3.3"  N. 
Authority  for  longitude  and  latitude :  A.  Lancaster  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1887 
Director:  O.  F.  W.  Peters. 

KrEFF,  Russia. 
Observatoria. 
Longitude  from  Greenwich,  2**  2™  0.7*  E. 
Latitude,  50^  27'  11.12"  K 

Directors:  Feadorow,  1838. 

A.  ScniDLOFFSKY,  1855. 
M.  K.  Khandrikoff,  1872. 
Established  in  1838  as  an  annex  to  the  university. 

Kingston,  Canada. 
Observatory. 
Longitude  from  Greenwich.  5^'  5™  5G.4*  W. 
Latitude,  44o  13'  25.2"  N. 
Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G(?n*^ra!o 

des  Observatoires  et  Astronomes,  1887. 
Director:  J.  Williamson.  ^         , 
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Kis  ELiRTAL,  Hungary. 
Sternwarte  der  Baronesse  von  Podmaniczky. 

Longitude  from  Greenwich,  1^  18°»  13«  E. 

Latitude,  47^  42'  N. 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  E.  voN.  Kovesligethy. 

Kilmarnock,  Scotland. 

Observatory. 

Longitude  from  Greenwich,  18°*  10.5»  W. 
Latitude,  55°  3G'  40''  N. 
Directors:  Thomas  Morton,  1818. 
Thomas  Lee,  1«62. 
Erected  in  1818  by  the  late  Mr.  Morton,  H.  M.  R.  8.  S.  A.,  at  an 
expense  of  about  £1,500,  and  is  now  the  property  of  Thomas  Lee,  F. 
E.  A.  S.    Its  height  is  70  feet,  and  being  at  an  elevated  situation,  it 
commands  an  extensive  and  delightful  view. 

Klausenburg,  Hungary. 

Sternwarte. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  Carl  Juszta. 

Kjobenhavn  (Copenhagen),  Denmark. 

Universitets  AstronomisJce  Observatorium. 

Longitude  from  Greenwich,  50™  19.2*  E. 
Latitude,  55o  41'  13.6"  K 
Directors :  C.  Lumborg,  1G37. 

T.  Bartholin,  1047 

O.  Roe:vier,  1681. 

Peter  I.  IIorrebow,  1714. 

C.  Horrebow,  1753. 

T.  Bugge,  1777. 

II.  C.  Schumacher,  1815. 

Von  Caroe,  1822. 

C.  F.  R.  Olufsen,  1832. 

II.  d' Arrest,  1856. 

T.  X.  Thtele,  1876. 
Founded  in  1637,  but  only  completed  in  1656.    The  first  edifice  was 
destroyed  by  fire  on  the  20th  of  October,  1728.    The  observatory  was 
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reestablished  in  the  round  tower  belonging  to  the  university.  In  1820 
a  wooden  addition  was  made  to  it  on  the  Holken  bastei.  Finally,  in 
1857,  it  was  reorganized  and  removed  to  the  glacis  of  the  fortress  be- 
tween the  citadel  and  the  Osterthor  (eastern  gate). 

KoLN,  Prussia. 

Stemwarte. 

Longitude  from  Greenwich,  27°»  51»  B. 

Latitude,  50o  55'  31"  K 

Authority  for  longitude/and  latitude:  A.  LANCASTER,  Liste  GiSn6rale 

des  Observatoires  et  Astronomes,  1887. 
Director :  Dr.  Hermann  Klein. 

KONIGSBERG,  PRUSSIA. 

Universitdts  Sternwarte. 

Longitude  from  Greenwich,  1^  21°»  58.91"  E. 
Latitude,  54o  42'  50.6"  i^. 
Directors:  Z.  W.  Bessels,  1811. 

A.  L.  BUSCH,  1840. 

M.  L.  G.  WiCHMANN  1866. 

B.  Luther,  1880. 

Constructed  in  1811  on  one  of  the  most  elevated  points  of  the  ram- 
parts to  the  northwest  of  the  town.  A  main  building  divided  into  two 
great  halls— a  northern  and  a  southern.  Two  wings — one  the  meridian 
hall,  the  other  an  addition.  With  the  use  of  a  meridian  circle  Bessels 
and  his  assistants  accomplished  the  work  known  as  the  "  Konigsberger 
Zonen."  This  great  undertaking  was  begun  August  10, 1821,  and  fin- 
ished January  21, 1833. 

Krakau,  Austria. 

K.  K.  UniversiUits  Sternwarte. 

Longitude  from  Greenwich,  1^  10"  50.5»  E. 

Latitude,  50°  3'  50"  N. 

Directors :  Dr.  J.  B.  Sniadecki,  1701-1803. 

Dr.  J.  I.  LiTTROW,  1807-1800. 

Dr.  J.  Leski,  1811-1825. 

Dr.  Max  Weisse,  1826-1861. 

Dr.  F.  M.  Karlinski,  1862. 
The  observatory,  established  in  1701  and  partially  reconstructed  in 
1858,  lies  in  the  botanical  garden  at  the  eastern  extremity  of  the  city. 
The  building,  two  and  one-half  stories  high,  with  two  domes,  was  origi- 
nally not  intended  for  an  observatory,  and  it  is  impossible  to  mount  in 
them  any  larger  modern  instrument. 
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Kremsmunster,  Austria. 

Sternwarte  der  BenediMiner  Abtei. 

Longitado  from  Greenwich,  56™  31.G"  E. 
Latitude,  480  3'  23.8"  N. 
Directors :  A.  Desing,  1748. 

P.   FiXLMLLLNER,  1761. 

T.  Derfflinger,  1791. 

B.  ScnWARZENBRUNNERj  1824. 

M.  Roller,  1830. 

A.  liESLHUBER,  1847. 

G.  Strasser,  1875. 

C.  Wagner. 

Founded  in  the  convent  of  the  Benedictines  in  1748;  bniltinthe 
convent  garden  at  the  northern  extremity  of  the  buildings.  The  ob- 
servatory consists  of  a  massive  tower  eight  stories  high,  with  two  wings 
of  five  stories. 

Kronstadt,  Russia. 

Morskaia  Astronomicheslcaia  Observatoria, 

Longitude  from  Greenwich,  1*^  59°*  3.60'  E. 
Latitude,  59°  59'  24.2". 

Authority  for  longitude  and  latitude :  V.  Fuss. 
Directors :  L.  Uubner,  1857. 
V.  Fuss,  1871. 
Observatory  of  the  school  of  pilots. 

La  Plata,  Argentine  Republic. 

Observatory. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  F.  0.  Beuf. 

Leipzig,  Saxony. 

I.  Universitlits  Stemwarte. 

Longitude  from  Greenwich,  49™  34.02"  E. 
Latitude,  51o  20'  G.3"  N. 
Directors:  C.  F.  Rudiger,  1794. 

K.  B.  MOLLWEIDE,  1811. 

A.  F.  MoEBius,  1816. 

C.  A.  Jahn,  1845. 

C.  C.  Bruhns,  1860. 

H.  Bruns,  1883. 
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Constructed  from  1787  to  1794,  ui>on  the  great  tower  of  the  castle  of 
Pleissenburg.  A  Dew  observatory,  situated  at  the  extreme  end  of  one 
of  the  suburbs,  took  the  place  of  the  old  one  in  1861. 

II.  Private  Sternwarte  des  Herrn  Rudolph  Ungelmann. 

Longitude  from  Greenwich,  49™  38*  E. 

Latitude,  51o  20'  7"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  66n6rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  Dr.  Rudolf  Engelmann. 

Lemberg,  Austria. 
Sternwarte  der  Tcchnischen  Hochschule, 

Longitude  from  Greenwich, . 

Latitude, . 

Director: . 

The  observatory  is  used  for  geodetic  purposes. 

Leyden,  Holland. 

Rijks  Observatorium. 

Longitude  from  Greenwich,  17"  56.35"  E. 
Latitude,  52o  9'  20.2"  N. 
Directors :  J.  GoLius,  1632. 

S.  .C.  Kechel,  1C67. 

C.  Melder,  1668. 

B.  de  Volder,  1682. 

L.  ZUMBACn  DE  KOESFELD,  1705. 

W.  J.  S'Gravesande,  1717. 
J.  LuLOFS,  1742. 

D.  Van  de  Wijnpresse,  1768. 

P.  NiEUWLAND,  1794. 

J.  A.  Fas,  1797. 

J.  F.  Van  Beek-Calkoen,  1799. 

C.  E.  Kama,  1812. 
F.  Kaiser,  1837. 

H.  G.  Van  de  Sande  Bakhuijzen,  1872. 

Founded  in  1632.  The  most  ancient  of  existing  observatories  in 
Europe.  Originally  built  as  a  great  tower  for  the  town  clock;  enlarged 
in  1689 ;  repaired  in  1817.  In  1858  a  new  observatory  was  commenced, 
and  completed  in  1860. 
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Leyton,  England. 

Barclay  Observatory.    (Private.) 

Longitade,  0.87*  W. 
Latitude,  51o  34'  3i"  K 

Authority  for  longitude  and  latitude :  Ordnance  survey. 
Proprietor:  J.  Gurney  Barclay. 
Observer:  Charles  George  Talmage,  F.  B.  A.  S. 
Instruments  : 

(a)  Meridian  circles:  Makers,  HouGHTON  and  SiMMS;  diameter  of 
circles,  36  inches,  divided  to  5';  read  by  4  microscopes  to  0.1" ;  aper- 
ture of  objective,  4  inches ;  for  observations  of  the  sun  aperture  em- 
ployed, 4  inches ;  magnifying  power  ordinarily  employed,  80  diameters. 

(c)  Equatorial  instrument:  Maker,  Cooke,  York;  aperture  of  object- 
ive, 10  inches ;  magnifying  power  of  eye-pieces,  70  to  1200. 

(g)  Clock :  Sidereal ;  maker,  Simmonds,  London. 

Liege,  Belgium. 

Institut  Astronomique  de  V  University. 

Longitude  from  Greenwich,  22"*  12»  E. 

Latitude,  50^  37'  0.6"  K 

Authority  for  longitude  and  latitude :  A.  LANCASTER,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  F.  Folie. 

Lisbon,  Portugal. 

I.  Real  Observatorio  Astronomico  de  Lisbon  (Ajuda). 

Longitude  from  Greenwich,  30™  44.CS'  W. 
Latitude,  38o  42'  31.3"  K 
Director :  F.  A.  OoM,  1878. 

The  Royal  Observatory  is  situated  in  the  Ajuda  Park  (Tapada  da 
Ajuda),  about  1,300  meters  west  of  Lisbon.  It  had  its  origin  in  1857, 
when  the  late  King,  D.  Pedro  V,  made  a  first  donation  of  30,000  mil- 
reis  for  the  establishment  of  an  astronomical  observatory. 

The  building  was  commenced  in  ISCl.  It  consists  of  a  central  two- 
story  octagonal  structure,  surmounted  by  a  revolving  tower  11  meters 
in  diameter, containing  the  great  equatorial,  with  four  onestory  wings, 
corresponding  to  the  cardinal  points  of  the  compass.  In  the  southern 
wing  is  the  principal  entrance, with  a  peristyle  and  vestibule  which  com- 
municates with  the  lower  and  upper  stories  of  the  central  structure. 

The  whole  length  of  the  building  is  G7.1  meters  E — W.  It^  breadth 
is  42  meters. 

A  three-story  dwelling-house  for  the  personnel  is  built  36.5  meters 
east  of  the  observatory.  A  part  of  its  ground  floor  is  occupied  by  a 
mechanical  workshop  for  repairs  and  modifications  in  the  iustraments 
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The  organization  of  the  observatory  dates  from  May,  1878.  Accord- 
ing to  its  statute  the  observatory  is  chiefly  destined  to  the  progress  of 
sidereal  astronomy. 

II.  Ohservaiorio  da  Marinha. 

0 

Longitude  from  Greenwich,  36™  33.5'*  W. 
Latitude,380  42'  I7.G'' N. 
Directors :  M.  E.  S.  Limpe. 

A.  CONTO  Valente. 

J.  Corbeiro  Feijo. 

F.  Folqite. 

F.  DE  Paula  Ferreira  de  Mesquita,  1874. 
Established  in  1798.    Renewed  in  1839  and  1874. 


III.  Observaiorio  Astronoviico  na  Escola  'Polytecnica. 


Longitude, 
Latitude,  — 
Director:  — 


For  the  instruction  of  students  only. 

Liverpool,  England. 

.  Observatory, 

Longitude  from  Greenwich,  12™  17.2"  W. 
Latitude,  53o  24'  3.8"  N. 
Director:  J.  IIartnup,  1845. 

Founded  in  1838  by  the  municipal  council;  completed  in  1848.  Trans- 
ferred to  Birkenhead,  on  the  opposite  bank  of  the  Mersey,  in  1867. 
It  is  provided  with  an  apparatus  for  the  examination  of  chronometers 
where  the  temperature  can  be  raised  by  means  of  a  gas  heater.  The 
equatorial  is  moved  by  clock-work,  set  in  motion  by  hydraulic  power. 
The  time-signal  is  given  to  the  shipping  by  the  firing  of  a  cannon. 

London,  England. 

Tulsc  Hill  Observatory  ( Upper  Tulse  Eillj  London^  8.  W.). 

Longitude  frpm  Greenwich,  27.7»  W. 
Latitude,  31o  2G'  47"  N. 
Director:  William  Huggins. 

Founded  in  1856. 
Instruments: 

An  equatorial  instrument  by  Grubb,  of  Dublin,  so  constructed  that 
either  a  refractor,  of  15  inches  aperture  and  15  feet  focal  length,  or  a 
Cassegrain  reflector  with  metallic  speculum  of  18  inches  aperture  may 
be  placed  at  pleasure  on  the  same  equatoritil  mounting,  so  that  with 
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either  instrument  the  circles  read  suflficiently  for  the  finding  of  objects. 
The  driving-clock  has,  in  addition  to  the  usual  governor  balls,  a  second- 
ary control  of  a  pendulum  in  electrical  connection  with  a  standard 
clock. 

Up  to  1870,  when  the  present  equatorial  was  erected,  a  transit  circle 
of  3 J  inches  aperture  was  mounted  in  the  observatory.  At  that  time 
the  principal  instrument  the  observatory  contained  was  an  Sinch  re- 
fractor by  Alvan  Clark,  mounted  equatorially  by  Cooke,  of  York. 

There  is  a  fine  sidereal  clock  by  Arnold,  and  various  spectroscopes 
for  use,  with  the  telescopes,  on  the  sun  and  starsj  and  there  has  been 
recently  added  a  spectroscope,  with  Iceland  spar  prism  and  quartz 
lenses,  for  photography  of  spectra  of  stars. 

Underneath  the  observatory  are  two  rooms,  one  devoted  to  chemistry 
and  photography,  the  other  to  physical  experiments  in  connection  with 
spectrum  analysis. 

LouvAiN,  Belgium. 

I.  Observatoire  des  Colldge  de  la  Compagnie  de  Jesus. 

Longitude  from  Greenwich,  18™  48*  E. 

Latitude,  60o  53'  27"  N. 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G6n6rale 

des  Observatoires  et  Astronoraes,  1887. 
Director :  J.  Thirion,  S.  J. 

II.  Private  Observatory  of  Dr.  Terby. 

Longitude  from  Greenwich,  18™  SI"  E. 

Latitude,  50^  52'  40"  N. 

Authority  for  longitude  and  latitude:  A.  ling  aster,  Listo  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  Dr.  Terby. 

LiJBECK,  Germany. 
Sternwdrte. 
Longitude  from  Greenwich,  42™  45.7"  E. 
Latitude,  53^  51'  31.2"  N. 
Director:  Ed.  Thiel. 

Founded  in  18G0  as  an  annex  to  the  navigation  school.  The  tower, 
with  a  revolving  turret  of  20  feet  diameter,  stands  upon  the  ramparts 
to  the  south  of  the  town  G3  feet  above  the  level  of  the  Baltic. 

LucKNow,  India. 
Observatory. 
Longitude  from  Greenwich,  5*^  23°»  24.02'*  E. 
Latitude,  26o  51'  10"  N. 

Authority  for  longitude  and  latitude:  Annuaire  des  Bureau  des  Longi- 
tudes, 1884,  p.  412. 
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Lund,  Sweden. 

Lund  Ohse^'vatory. 

LoDgitade  from  Greenwicb,  52™  45.02"  E, 
Latitude,  65o  4tV  52.05"  N. 

Authority  for  longitude  and  latitude:  Undersokning  af  Meridiancirkeln 
pti  Lunds  Observatorium  jemte  bestSmming  af  den  sammas 
polhojd  af  And.  Lindstedt.  Bestimmung  der  LiingenDififer- 
enz  Zwischen  Berlin  und  Lund,  auf  telegraphiscbeni  Wege  aus- 
gefubrt  im  Jabre  18G8.     Herausgegeben  von  0.  Bruhns. 

Directors:  . 

A.  Lindgreen,  1786. 

,1815. 

J.  M.  Agardh,  1847. 
Axel  Moller,  professor  of  astronomy. 
Founded  as  a  dependency  of  tbe  University  about  17C0.    Reorgan- 
ized in  18C6. 

Instruments: 

(a)  Meridian  circle:  One;  makers,  A.  &  G.  Repsold,  in  Hamburg; 
diameter  of  circles,  39  inches  (I  meter);  divided  to  2';  read  by  4  micro- 
scopes to  O.r';  aperture  of  objective,  6 J  inches  (163""»);  magnifying 
power  ordinarily  employed,  173  diameters. 

(c)  Equatorial  instruments:  Makers,  G.  &  S.  Merz,  in  Munich,  and  E. 
JDnger,  in  Copenhagen;  aperture  of  objective,  9^  inclies  (245™°»);  mag- 
nifying powers  of  eye-pieces,  80  to  1,300  diameters.  (&)  Makers,  A. 
Steiniieil,  in  Munich,  and  E.  Junger,  in  Copenhagen;  aperture  of 
objective,  4J  inches  (lOS"""*);  magnifying  powers  of  eye  pieces,  16  to  200 
diameters. 

{d)  Universal  spectroscope  by  G.  &  S.  Merz,  in  Munich,  with  3  sets  of 
prisms  a  vision  directe.  (d)  Simple  spectroscope  by  IIeustreu,  in  Kiel, 
constructed  after  the  indication  of  Professor  Vogel,  in  Potsdam. 

(/)  Chronograph:  One  by  Mayer  &  Wolf,  in  Vienna. 

{g)  Clocks:  Sidereal  time;  one,  maker,  Kessels,  in  Altona:  one, 
niaker,  Tiede,  in  Berlin. 

(/*)  Chronometer:  Mean  time;  maker,  Kessels,  in  Altona. 

(i)  One  universal  instrument  by  Repsold,  in  Uamburg;  3  telescopes 
by  DoLLOND,  Merz,  and  Plossl. 

Lyme  Regis  (Dorset),  England. 

Observatory  of  C  E.  PceJc, 
Longitude  from  Greenwich,  44'"  56.02"  W. 
Latitude,  50o  42'  12"  N. 
Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1887,  p.  35. 
Director :  C.  E.  Peek. 
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LYONfc^,  France. 

Astronomical  and  Meteorological  Observatory, 

Longitude  from  Greenwich,  19***  18*  E. 
Latitude,  47o  41'  14"  K 
Director:  0.  Akdr:6,  1877. 

There  was  an  observatory  in  existence  in  the  eighteenth  century  at 
the  Jesuit  College,  where  Fathers  Bonnet,  BiSrauld,  LEFfevRE,  and 
Lapon  made  observations.    The  new  observatory  was  founded  in  1877. 
Instruments  : 

(a)  Meridian  circle :  Maker,  EiCHENS ;  diameter  of  circles,  23 J  inches 
(0'".60),  divided  to  5';  read  by  4  microscopes  to  0.1" ;  aperture  of  object- 
ive, 6  inches;  for  observations  of  the  sun,  aperture  emplo^-ed,  6  inches ; 
raacnifying  power  ordinarily  employed,  300  diameters. 

(h)  Meridian  transit  instrument :  Maker,  EiGAUT ;  aperture,  2  inches ; 
magnifying  power,  150  diameters. 

{g)  Clocks  ;  Two  sidereal ;  makers,  BR:fiGUET  &  Ri^dier,  Paris. 

Ih)  Chronometers :  Mean  time ;  makers  Br6guet,  Paris :  sidereal ; 
maker,  Br^guet,  Paris. 

Madras,  India. 
Madras  Observatory. 

Longitude  from  Greenwich,  5^»  20™  59.33'»  E. 
Latitude,  13o  4'  8.1"  N. 
Directors :  J.  GOLDINGHAM,  1787. 

Warren  (intermediate),  1805. 

J.  GOLDINGHAM,  1811. 

S.  G.  Taylor,  1830. 
W.  S.  JACOB,  1848. 

Worster  (intermediate),  1854. 

W.  S.  Jacob,  1855. 
J.  F.  Tennant,  1860. 
N.  R.  PoGSON  (Astronomer  Royal),  18C0. 
Founded  in  1787  by  the  Bast  India  Company. 

Madrid,  Spain. 
Observatorio  de  Madrid. 
Longitude  from  Greenwich,  14™  45.5»  W. 
Latitude,  40o  24'  29.7"  N. 
Directors:  J.  Caronado,  1790. 

J.  Rodriguez,  1817. 

Bavia,  1821. 

D.  FoNTAN,  1835. 

Palo  Maruz,  1850. 

A.  Aguilar,  18G0. 

M.  Merino. 
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Established  at  Buen  Betiro  in  1790.  When  the  French  occapied 
Madrid  in  1808,  they  set  ap  a  battery  at  that  place,  and  the  instruments 
were  destroyed  by  ilre.  The  observatory  then  abandoned  was  not  re- 
stored until  1846.  In  1852  the  grounds  were  enlarged,  and  a  pavillion 
with  a  revolving  turret  was  erected. 

Manila,  Philippine  Islands. 

Observatorio  del  Ateneo  Mu7iicipdl. 

Longitude  from  Greenwich,  8'*  3"  48.6«  B. 

Latitude,  l4o  35'  25^'  N. 

Directors:  P.  Francisco  Colina,  1865-1866. 

P.  Federico  Fanra,  1866-1871. 

P.  Jos]^  Canudas,  1871-1873. 

P.  JosK  MiNORES,  1873-1877. 

P.  Francisco  Sanchez,  1877-1878. 

P.  Federico  Fanra,  1878. 
The  observatory  was  founded  in  1865.  In  the  year  1859  T.  Yernacai 
projected  an  observatory  in  which  he  should  be  intrusted  with  the 
hydrographic  commission  for  this  archipelago.  With  this  object  in 
view  instruments  were  purchased,  but  never  mounted  by  the  hydro- 
graphic  commission,  and  remained  in  the  observatory  of  the  municipal 
Athenaeum  from  1865  to  1873. 

Mannheim,  Baden. 

Orossherzogliche  StemwarU. 

Longitude  from  Greenwich,  35™  50.52"  E. 
Latitude,  45o  29'  11"  N. 
Directors :  C.  Marger,  1764. 

K.  J.  KONIG,  1783.^ 

J.  N.  Fischer,  1786. 

P.  IJngeschick,  1788. 

B.  Barry,  1788. 

H.  C.  Schumacher,  1813. 

F.  B.  G.  NicoLAi, . 

A.  M.  Nelle,  1852. 

E.  SCHONFELD,  1859. 

W.  Valbntiner,  1875. 

First  established  in  the  electoral  castle  of  Schwetzingen,  6|  miles 
LO  kilometers)  from  Mannheim,  and  in  1772  removed  to  the  west  of 
le  town  where  it  was  located  in  a  tower  105  feet  (32  meters)  in  diameter, 
ith  remarkably  thick  walls. 

Transferred  to  £arlsruhe  in  1879.    (See  Karlsruhe.) 
H.  Mis,  170 29 
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Marbubg,  Germany, 

Sterntoarte. 

LoDgitade  from  Greenwich,  35°*  6»  E. 
Latitude,  5(P  48'  46.9"  N. 
Director :  Dr.  Melde. 

Markree,  County  Sligo,  Ireland. 

Marlcree  Observatory. 

Longitude  fjx)m  Greentrich,  33"  48.4»  W. 
Latitude,  54o  IW  31.8"  N. 
Directors:  E.  J.  Cooper,  1832-1863. 
W.  DOBBROK,  1876. 

Founded  by  E.  H.  Cooper,  M.  P.,  and  built  in  the  park  of  Markree. 
Marseilles,  France. 
Observatoire. 

Longitude  fjx)m  Greenwich,  21°»  34.64«  E. 
Latitude,  43o  18'  19.1"  N. 
Directors:  A.  F.  Laval,  1702. 

E.  Perenas,  1728. 

G.  Saint  Jacques  de  Silyabelle,  1764, 

J.  J.  C.  Shulis,  1793. 

Blanpaint,  1811. 

J.  F.  A.  Gambart,  1822. 

B.  Valz,  1835. 

E.  Stephan,  1868. 
The  Society  of  Jesus  had  an  observatory  at  their  College  of  Sainte 
Croix,  founded  1702.  In  1849  this  scientific  institution  was  taken  in 
hand  by  the  ministery  of  marine.  It  is  a  three-story  building,  longest 
from  east  to  west,  erected  on  the  summit  of  the  Butte  des  Moulins.  In 
1797  this  observatory  was  repaired.  A  new  establishment  was  erected 
in  1869  on  the  hill  of  Longchamps,  to  supplement  the  work  at  the  Paris 
observatory.    The  instruments  are  distributed  in  separate  apartments, 

Melbourne,  Victoria. 

Melbourne  Observatory. 

Longitude  from  Greenwich,  9"  39«  64.8*  E. 

Latitude,  37©  49^  53.4"  S. 

Director:  E.  L.  J.  Ellery,  F.  R.  S.,  F.  R.  A.  S. 

Proposed  first  in  1853,  and  established,  to  begin  with,  at  Williamfr* 
town.    Transferred  to  Melbourne  in  1861.    Building  completed  in  1863. 
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Meban  (Tyrol),  Austria. 
Astro- Physikalisches  Observatorium. 

LoDgitade  from  Greenwich, . 

Latitude, . 

Director : • 

Mexjdon  (Paris),  Prance. 

Observatoirc  cPAstronom ie — Physique. 

Longitude  from  Greenwich,  8°»  55.6*  E 
Latitude,  48o  48'  18"  N. 
Director:  3.  Janssen,  1875. 
Instruments: 

A  parallactic  apparatus  bearing  two  twin  telescopes  to  be  used  con- 
jointly;  1,  a  photographic  telescope  of  81  centimeters  aperture  and  IG 
or  17  meters  focal  length,  for  astronomy  and  spectroscopy ;  2,  a  photo- 
graphic telescope  of  the  same  focus  and  62  centimeters  aperture. 

A  5-inch  photographic  telescope  (images  30  centimeters). 

A  reflector,  1  meter  in  diameter  and  3  meters  focal  length. 

A  series  of  various  instruments  for  the  study  of  absorption  of  gases 
and  vapors,  scales,  etc. 

Mexico,  Mexico. 

Observatorio. 

Longitude  from  Greenwich,  >  36°»  26.67"  W. 
Latitude,  19o  26^  1.3''  N. 
Director :  F.  Jimenez. 
M.  Barcena. 
Founded  in  1877. 

Milan,  Italy. 

£•  Osservatorio  Astronomico  di  Brera. 

Longitude  from  Greenwich,  36"*  46.97"  E. 
Latitude,  45^  27'  59.4"  N. 
Directors:  L.  Lagrange,  1763. 

F.  Beggio,  1777. 

B.  Orlajii,  1804. 

F.  Oarlini,  1833. 

G.  V.  SCHIAPARELLI,  1862, 

The  observatory  was  founded  in  1763.  [n  the  beginning  it  consisted 
of  an  octagonal  structure  to  which,  in  1775,  two  side  towers  were  added. 

In  1760  a  telescope  of  33  feet  (10  meters)  focal  distance  was  mounted 
in  the  College  of  the  Brera  by  P.  Bovio  and  D.  GERRj^^ed  by  v^uuy  ic 
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MoDENA,  Italy, 

Osservatorio. 

Longitude  from  Greenwich,  43'°  42.9"  E. 
Latitude,  440  38' 52.8"  N. 
Director:  D.  Bagona. 

MoNGALiEBi,  Italy, 

Osservatorio  del  R,  Collegio  Carlo  Alberto. 

Longitude  from  Greenwich,  0»»  30»"  44.0*  E. 

Latitude,  44o  59'  68.6"  N. 

Authority  for  longitude  and  latitude :  K,  Institue — military  topographer* 

Director:  P.  Fbakcesco  Denza,  1859, 

Montreal,  Canada. 

McOill  College  Observatory. 

Longitude  from  Greenwich,  4^'  54™  18,54"  W, 
Latitude,  45°  31'  N. 
Director :  C.  McLeod. 

MONTSOUEIS  (PABIS),  FBANOE. 

Observatoire  dtt^  Bureau  des  Longitudes. 

Longitude  from  Greenwich,  9°»  20.68"  E. 
Latitude,  48o  49'  18"  N. 
Directors:  E.  Mouchez,  1875. 
Dr.  Marie  Davy. 
Founded  in  1875  by  the  department  of  marine,  in  the  southwest  comer 
of  the  park  of  Montsouris  at  the  southern  extremity  of  Paris. 

Moscow,  Russia. 

Observatory  of  the  Imperial  University. 

Longitude  from  Greenwich,  2^  30°»  16.9"  E. 

Latitude,  55o  45'  19.8"  K 

Authority  for  longitude  and  latitude,  Nautical  Almanac 

Directors :  M.  Pankevich,  17—. 

O.  F.  GOLDBACH,  1804. 

M.  Pankevich,  1811. 

M.  TSCHOUMAKOFF,  1814. 

D.  Perbvostschikoff,  1823. 

A.  Draschoussoff,  1847. 

K.  G.  Schweitzer,  1856. 

Prof.  Dr.  Theodore  Bredichin,  ^|4,byGoogle 
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Instruments  : 
(a)  Meridian  circle:  One;  maker,  Repsold,  in  Hamburg;  diameter 
of  circle,  36  inches ;  divided  to  2' ;  road  by  4  microscopes  to  0.1^^ ;  aper- 
ture of  objective,  5.3  inches ;  magnifying  power  ordinarily  employed, 
100  diameters. 

(c)  Equatorial  instrument :  Maker,  Merz,  in  Munich;  aperture  of  ob- 
jective, 10.7  inches ;  magnifying  power  of  eye-pieces,  100  to  1,200.  (&) 
Photoheliograph  of  Dalmayer,  in  London. 

(d)  Universal  spectroscope  of  Merz,  in  Munich;  direct  vision  with 
10  prisms  and  micrometer. 

(e)  One  photometer  of  Zollner. 

(/)  Chronograph :  of  Siemens  and  Halske. 

Ig)  Clocks:  Mean  time,  two;  makers,  Tiede,  Utzsohneider  ;  sidereal, 
two;  makes,  Kessels,  Tolstoi. 

(*)  Chronometers:  Mean  time,  two;  maker.  Dent;  sidereal,  two; 
makers,  Dent,  Kessels. 

(i)  Miscellaneous :  Transportable  transit  instruments,  theodolites,  uni- 
versal instruments,  etc. 

MtJNCHEN,  Bavaria. 

Konigliche  Stemwartej  Bogenhausen. 

Longitude  from  Greenwich,  46*"  20.13"  E. 

Latitude,  48^  8'  45.5"  K 

Directors:  K.  F.  VON  Seyffer,  1809. 

J.  VON  SOLDNER,  1819-1833. 

Prof.  Dr.  J.  VON  Lamont,  1833-1879. 

Dr.  Seidel  (provisory). 

'Prof.  Dr.  H.  Seeliger,  October,  1882. 
Founded  in  1809,  on  the  hill  of  Bogenhausen,  near  Munich ;  a  main 
building  of  one  story,  facing  east  and  west ;  two  wings  extend  toward 
the  north.  An  edifice  designed  for  the  purpose  was  put  up  in  the  gar- 
den for  a  great  refractor,  by  the  aid  of  which  Lamont  made  his  obser- 
vations of  the  satellites  of  Saturn  and  of  the  nebulsB. 

Munich,  Bavaria.    (See  MiJNCHEN.) 

MiJNSTER,  Prussia. 

Sterntcarte. 

Longitude  from  Greenwich,  30"»  31*  E. 
Latitude,  51^  58^  10'^  N. 

Authority  for  longitude  and  latitude :  Connaissance  des  Temps,  1884, 
p.  xxvii. 

Directors:  E.  Heis,  1852-1877. 
Professor  Sturm. 
Founded  in  1852,  in  the  neighborhood  of  the  academy  (high  school). 
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Naples,  Italy.   (See  Napoli.) 

Natal,  South  Africa. 

Katal  Observatory. 

Longitude  from  Greenwich, • 

Latitude, . 

Director: . 

Napoli,  Italy. 

JB.  OsservatoriOj  Capo  di  Monte. 

Longitude  from  Greenwich,  57"*  0.9*  E. 
Latitude,  40o  51'  45.4''  N. 
Directors:  G.  Gasella,  1791. 

P.  M.  Da  Prado,  1808. 

P.  ZUCOARI,  18i2. 

O.  Brioschi,  1818. 

B.  Oapocci,  1833. 

Leopoldo  Del  EA,  1849. 

Capocci,  1860. 

A.  DE  Gasparis,  1864. 
Proposed  in  1788.  The  buildings  begun  at  the  northeast  corner  of 
the  Palace  of  the  Library  (Palazzo  della  Biblioteca)  and  Boyal  Museum 
(Museo  Reale)  were  left  incomplete  in  1790.  In  1809  one  of  the  towers 
of  the  old  convent  of  San  Gaudioso  was  appropriated  to  this  object. 
In  1812  was  laid  the  first  stone  of  a  new  observatory  on  the  hill  of 
Miradois,  at  the  point  called  Capo  di  Monte.  The  instruments  were 
mounted  in  1819.  Nine  asteroids  have  been  discovered  at  this  observa- 
tory. 

Neuchatel,  Switzerland. 

Observatoire  Cantonal. 

Longitude  from  Greenwich,  27™  60.2"  N. 
Latitude,  46o  59'  51"  N. 
Director:  A.  Uirsch,  1858. 

Founded  in  1857.  A  rectangular  structure  of  88^  feet  by  26J  feet 
(27  by  8  meters)  and  19J  feet  (6  meters)  in  height;  a  tower  with  a  re- 
volving turret. 

Nice,  France. 

Observatoire. 

Longitude  from  Greenwich,  29"*  12.3".  B. 

Latitude,  43o  43'  16.9"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Listo  Gdn6rale 

des  Observatoires  et  Astronomcs,  1887. 
Director :  J.  Perrotin. 
This  observatory  was  erected  at  the  expense  of  Bischofshbim. 
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NicoLAEv,  Russia. 
Nicolaevskaia  Observatoria. 

Longitude  from  Greenwicb,  2*»  7™  W.l^  E. 
Latitude,  46o  58'  20.6''  N. 

Authority  for  longitude :  Telegraphic  determinatiou  of  1877 ;  for  lati- 
tude, K.  ItNORRE,  Astron.  Nach.  vii,  p.  261. 
Directors :  K.  F.  Knoere,  1821. 
J.  KORTAZZI,  18—. 

Founded  in  1821 ;  completed  in  1826. 
.  Instruments: 

(a)  Meridian  circle :  Maker,  Ertel,  in  Munich ;  diameter  of  circle,  38 
inches;  divided  to  3';  read  by  four  microscopes  to  1";  aperture  of  ob- 
jective, 4.2  inches;  magnifying  power  ordinarily  employed,  100  diame- 
ters. 

(o)  Equatorial  instrument :  Makers,  Rbpsold  &  Sons,  in  Hamburg; 
aperture  of  objective,  9  J  inches;  magnifying  powers  of  eyepieces,  100, 
15P,  330,  476,  666. 

(/)  Chronograph :  One  of  Herbst,  in  Pulkowa. 

(g)  Clocks :  One  mean  time;  maker,  Kessels,  No.  1282;  one  sidereal; 
makers,  Barraud,  No.  769,  and  Hohvin,  No.  24. 

(h)  Chronometers:  Mean  <ime,  89,  of  diflfercnt  makers;  sidereal,  3,  of 
different  makers. 

(t)  Miscellaneous:  One  transportable  transit  instrument  of  Herbst, 
in  Pulkowa,  for  the  determination  of  time  in  the  vertical  of  Polaris ; 
aperture  2.7  inches ;  magnifying  power,  100. 

(&)  One  transportable  vertical  circle,  11  inches;  aperture,  1.9  inches; 
circle  divided  to  4' ;  read  by  two  microscopes  to  2". 

Nottingham,  England. 

Private  Observatory. 

Longitude  from  Greenwich,  6°»  0"  W. 

Latitude,  52o  58'  24". 

Director:  Thomas  W.  Bush,  F.  R.  A.  S. 

The  observatory  is  a  provisional  structure  of  wood,  built  in  1876,  and 
comprising  equatorial  room  of  12  feet  diameter  and  small  transit  annex. 

Odessa,  Russia. 
I.  Sternwarte. 

Longitude  from  Greenwich,  2^  3"  2.5"  E. 

Latitude,  46o  28'  36^'  N. 

Authority  for  longitude :  E.  Becker  and  E.  Block,  telegraphic  de- 
termination of  the  longitude  between  Berlin  and  Odessa  in  1876; 
for  latitude :  observations  with  the  meridian  circle. 

Directors:  L.  Berkbwitsch,  1871 ;  1881. 

E.   BLOCK,  1873.  Digitized  by  Google 
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II.  Stemwarte  des  Herm  L.  Hildesheimer. 


Longitade  from  Greenwich, . 

Latitade, . 

Director :  L.  Hildesheimer. 

Open,  Austria- Hungary.    (/See  Budapest.) 

O-Gyalla,  Hungary. 

AstrO'physiJcaliscJies  Observatorium. 

Longitade  from  Greenwich,  1**  12"»  45.59"  B. 
Latitude,  47©  52'  43.4''  N. 
Directot :  Dr.  N.  de  Konkoly. 

Olmutz,  Austria. 

Stemwarte. 

The  observatory  at  Olmiitz  was  owned  by  the  Rittbr  von  Un- 
KRECHTSBERG,  with  Dr.  J.  ScHMiDT  (later  at  Athens)  as  director. 
With  the  owner's  death,  in  1869,  the  observatory  was  discontinued. 

Oxford,  England. 

I.  Radcliffe  Observatory. 

Longitude  from  Greenwich,  5™  2.6»  W. 
Latitude,  61o  45'  35"  N. 
Directors:  T.  Hornsby,  1771. 

A.  Robertson,  1810. 

S.  P.  RiGAUD,  1827. 

M.  J.  Johnson,  1839. 

R.  Main,  1860. 

E.  J.  Stone,  1878. 
Founded  in  1772  by  the  trustees  of  Dr.  John  Radcliffe,  on  ground 
donated  by  the  Duke  of  Marlborough.  A  large  tower  containing 
library,  etc.,  and  two  wings,  east  and  west,  for  meridian  instruments, 
computing-rooms,  etc.  Detached  buildings  for  equatorial  instruments. 
Dwelling-house  for  the  director. 

11.  Oxford  University  Observatory  {Sarilian  Observatory). 

Longitude  from  Greenwich,  5™  0.4*  W. 
Latitude,  51o  45'  34.2"  N. 
Director:  0.  Pritchard. 
Founded  in  1873. 
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Padova,  Italy. 

Osservatorio  Astronomico  delV  Universitd,. 

Longitade  from  Greenwich,  47°»  29.13"  B, 
Latitude,  45©  24'  2.5''  N. 
Directors:  G.  Toaldo,  1761. 

V.  Chiminello,  1797. 

G.  Santini,  1813. 

G.  LOBENZONI,  1877. 
Founded  in  1761  by  the  Venetian  senate,  and  accommodated  in  a 
massive  tower  built  in  the  thirteenth  century  by  the  tyrant  Ezzelino 
for  a  state  prison. 

Padua,  Italy.    {See  Padova.) 

Paisley,  Scotland. 
Observatory  of  T.  Coats. 

Longitude  from  Greenwich,  17°*  43.3"  W. 

Latitude,  55©  b(y  43.8"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G6n6rale 

des  Observatoir A  et  Astronomes,  1887. 
Observer^  D.  Maclean. 

Palermo,  Italy. 
JR.  Osservatorio. 

Longitude  from  Greenwich,  53°»  25»  B. 

Latitude,  38o  6'  44"  N. 

Authority  for  longitude  and  latitude :  Plizzi  Daussy,  1835,  p.  21.  In 

Connaissance  des  Temps,  1884,  p.  xxxiv. 
Directors :  G.  PlAlZZI,  1787. 

K  OACCLA.TORE,  1817. 
G.  CACCLA.TORE,  1842. 

D.  Raoona,  1858. 

G.  Oacciatore,  1860. 
Proposed  in  1786.  Established  in  the  Saint  Ninfa  tower  of  the 
Koyal  Palace,  the  ancient  residence  of  the  Emirs  during  the  Arabian 
dominion.  The  first  complete  vertical  circle  made  by  Eamsden,  and 
finished  in  1789,  was  mounted  in  this  observatory.  Pr/izzi  used  it  from 
1792  to  1813  for  the  observations  which  served  him  as  a  basis  for  his 
famous  catalogue.  Ceres  was  discovered  at  Palermo  on  the  first  day 
of  the  nineteeth  century. 

Paramatta,  New  South  Wales,  Australia. 

Private  Observatory. 

Longitude  from  Greenwich,  10^  4"»  G.2^  E. 
Latitude,  33°  48'  49.8''  W. 

Established  by  Brisbane.    Its  instruments  went  to  the  Government 
Observatory  at  Sydney,  New  South  Wales.  Digitized  by  VjUU^ic 
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Paris,  Prance. 

I.  Observatoire  Rationale. 

Longitude  from  Greenwich,  9*"  21.02"  E. 
Latitude,  48o  50'  11.8"  K 
Directors :  J.  D.  Cassini,  1671. 

J.  Cassini,  1712. 

O.  P.  Cassini  (de  Thury),  1756. 

J.  D.  Cassini  (de  Thury),  1784. 

J.  J.  L.  De  La  Lande,  1795. 

P.  M^CHAIN,  1801. 

A.  Brunabd,  1804. 

D.  P.  J.  Arago,  1811. 

U.  J.  J.  Le  Yerrier,  1853. 

C.  B.  Delaunay,  1871. 

U.  J.  J.  Le  Verrier,  1872. 

E.  MoucHEZ,  1878. 

National  Observatory  (formerly  royal,  since  imperial),  built  in  1667, 
under  the  auspices  of  the  Academy  of  Sciences,  according  to  plans  of 
C.  Perrault.  a  vast  central  hall ;  two  towers,  east  and  west.  In  1732 
a  small  room  to  accommodate  a  mural  quadrant  was  added  beyond  the 
eastern  tower,  and  in  1742  this  was  extended  by  a  second  inclosure 
for  a  movable  quadrant.  In  1760  a  turret,  with  a  revolving  roof,  was 
built  to  the  south  of  this  addition.  The  main  building,  having  become 
dilapidated,  was  restored  in  1786,  completed  1703;  since  when  it  has 
been  detached  and  the  south  terrace  built.  In  1832  the  small  rooms 
where  observations  are  taken  were  repaired,  and  the  amphitheater  and 
a  rotunda  with  a  revolving  roof  built  upon  the  principal  terrace.  The 
dome  intended  for  the  shelter  of  the  great  equatorial  was  placed  on  the 
summit  of  the  building  in  1850.  The  great  telescope,  with  a  mirror  of 
silvered  glass,  4  feet  (1.2")  in  diameter,  was  mounted  in  1876,  in  a  build- 
ing on  the  ground-floor  level.  John  Dominic  Cassini  discovered  four 
of  the  satellites  of  Saturn  at  the  Paris  observatory,  and  also  first  inves- 
tigated the  subject  of  the  zodiacal  light,  and  here,  too,  the  great  grand- 
son of  this  astronomer  was  the  first  to  follow  the  variations  of  the 
magnetic  needle  with  minute  and  persevering  industry ;  and  it  was  here 
that  Arago  and  Mathieu  demonstrated  the  extremely  small  parallax 
of  the  stars. 

A  large  number  of  astronomical  manuscripts,  containing  matter  of 
great  interest,  are  preserved  at  the  Paris  observatory. 

II.  Observatoire  du  Bureau  des  Longitudes. 

(See  MoNTSOURis.) 
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Parma,  Italy. 

jB.  Osservatorio  Asironomico. 

LoDgitade  from  Greenwich,  41™  20»  E. 
Latitude,  44©  48'  15"  K 
Director:  . 

•  Parsonstown,  Ireland*    (See  Birr  Castle.) 

Pekin,  China. 

Observatory. 

Longitude  from  Greenwich,  7^  45«»  37.02*  E. 
Latitude,  39o  54'  13"  K 

Authority  for  lonjcitude  and  latitude:  Annuaire  Bureau  des  Longitudes, 
Paris,  1884,  p.  414. 

Pesaro,  Italy. 

Observatory. 

Longitude  from  Greenwich,  51"  38*  E. 
Latitude,  43^  55'  27"  N 
Directors:  LuiGi  GuiDL 

Pio  Calvori,  1883. 

Prof.  LuiGi  GuiDi,  who  was  the  founder  of  this  observatory,  who 
for  many  years  very  ably  filled  the  place  of  its  director,  and  to  a  great 
extent  maintained  it  at  his  own  expense,  died  on  the  6th  March,  1883. 

The  municipality  of  Pesaro,  which  already  owned  the  property  and 
a  considerable  portion  of  the  scientific  apparatus,  by  an  agreement 
with  Mr.  Gbrolamo  Guidi,  the  son  of  the  deceased  Professor  Gumi, 
took  possession  of  the  observatory  and  temporarily  appointed  Sr. 
Calvori  as  director. 
Instruments. 
(a)  Astronomical  division : 

(1)  A  small  equatorial  by  Merz,  with  an  opening  of  12  centimeters, 
very  simply  mounted,  for  cosmographic  observations,  with  a  Merz  helio- 
scope with  three  reflectors  and  a  Hofmann  spectroscope. 

(2)  A  perfectly  good  transit  instrument  in  an  adjoining  room,  with  a 
meridian  opening,  firmly  imbedded  in  Istrian  rock. 

(3)  Two  chronometers,  one  a  marine  chronometer  (English),  and  the 
other  with  a  pendulum  (Hipp). 

(6)  Meteorological  division : 

(1)  Barometers  for  direct  observations. 

(2)  A  meteorological  case  with  termographs,  psychrometer,  hygrom- 
eter, evaporometer  for  direct  observation. 

(3)  Begistering  apparatus  for  various  meteorological  data,  barometric 
pressure,  temperature,  hygrometric  state  of  the  air,  velocity  and  direc- 
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tion  of  the  wind  and  rain.  These  apparatus,  some  mechanical  and  a 
few  electric,  are  in  duplicate,  so  that  there  may  be  no  interruption  of 
the  observations  if  one  of  them  should  be  out  of  order.  The  Secghi 
meteorograph  is  complete. 

(4)  Heliophotometer(OEAVERi),  nefoscope(BRAUN),  termoheliometer 
(Mary  Devy),  pyroheliometer  (Puillet),  photometer,  cyanometer 
Arago  polarimeter,  for  direct  atmospheric  observations. 

(c)  Magnetic  division: 

(1)  Declinometer,  inclinometer,  inclination  balance  for  observing  the 
variations  in  the  intensity  and  direction  of  terrestrial  magnetism.  These 
apparatus  are  constructed  according  to  the  method  of  Gauss. 

(2)  Inclination  compass  and  magnetic  theodolite  (Brunner)  for  mak- 
ing exact  observations  of  terrestrial  magnetism. 

(d)  Division  of  geodynamics  and  atmospheric  electricity: 

(1)  An  instrument  for  microseismic  observations. 

(2)  A  Eossi  seismograph  for  observing  tbe  motions  of  earthquakes. 

(3)  A  Segchi  seismograph  for  analyzing  the  motions  of  earthquakes* 

(4)  Galvanometer  for  the  daily  observations  of  the  telluric  current. 

(5)  Palmieri  electrometer  with  movable  conductors;  a  Boenohar- 
TEN  electroscope  for  making  observatious  of  the  atmospheric  electricity. 

Pekin,  China. 

Observatory  of  the  Imperial  Russian  Embassy. 

Longitude  from  Greenwich,  7**  45"»  56»  E. 

Latitude,  39o  54'  13"  N. 

Authority  for  longitude  and  latitude:  WuRM,  1845.    In  Gonnaissance 

des  Temps,  1884,  p.  xli. 
Director:  . 

Pisa,  Italy. 

Observatorio.  ^ 

Longitude  from  Greenwich,  41°'  3G»  E. 
Latitude,  43°  43'  5"  N. 

Authority  for  longitude  and  latitude:  Marieni,  18G1.     In  Gonnais- 
sance des  Temps,  1884,  p.  xxxiv. 
Director:  . 

Plonsk,  Russia. 

Private  Observatory  of  Dr.  J.  Jedrzyewicz. 

Longitude  from  Greenwich,  1**  21"  32"  E. 

Latitude,  52o  37'  40"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G^n^rale 

Observatjoires  et  Astronomes,  1887. 
Director :  Dr.  Jedrze jewicz. 
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PoLA,  Austria. 

Nantisches  Observatorium. 

Longitude  from  Greenwich,  55™  23.18"  B. 
Latitude,  44o  51'  49"  K 
Directors :  J.  Palisa,  1872. 
E.  MULLER,  1880. 
P.  Laschober. 

Founded  in  1872. 

The  observatory  at  Pola  has  grown  out  of  the  old  marine  observatory 
at  Venice,  which,  after  the  campaign  of  1848,  was  at  first  removed  to 
Trieste,  and  from  there  to  Pola  in  the  year  1866.  The  observatory  wad 
naturally  used  chiefly  as  a  "chronometer  depot.''  That  meteorological, 
and  later  magnetic  observations  were  taken  there  was  owing  to  the 
exertions  of  the  director  and  to  the  sagacity  of  the  leading  marine  cen- 
tral stations. 

The  regular  meteorological  records  at  Pola  began  in  August,  1864, 
and  were  continued  in  the  marine  barracks  by  officers  and  cadets  at 
an  altitude  of  20.5  meters  till  February  7, 1860,  after  which  they  were 
taken  in  charge  by  the  marine  observatory,  which  had  just  been  moved 
here  from  Trieste. 

The  observatory  has  paid  particular  attention  to  astronomy  only  un- 
der Mr.  J.  Palisa's  direction.  Mr.  J.  Palisa  has  discovered  at  this  ob- 
servatory twenty-three  small  planets,  and  his  brother,  Mr.  A.  Palisa, 
one  comet.  Since  his  call  to  Vienna  nothing  has  been  done  in  addition 
to  the  regular  time  determinations  but  to  ^x  the  position  of  occasional 
comets  and  small  planets.  We  have  at  our  disposal  the  following  astro- 
nomical instruments: 

One  meridian,  by  Troughton  &  SiMMS,  with  6inch  object  glass,  of 
6-foot  focal  distance,  and  two  circles  of  0.9  meter  diameter. 

One  refractor,  with  6inch  object  glass,  of  7-foot  focal  distance,  ob- 
jective by  Steinheil. 

One  brachytelescope,  by  Fritsch,  Vienna,  with  12-inch  glass. 

Two  transportable  comet-seekers. 

Four  fixed  telescopes,  by  Messrs.  Fraunhoper  and  Plossel. 

Four  pendulum  clocks,  among  them  a  stationary  pendulum,  by 
Knoblich  in  Hamburg,  as  a  normal  clock. 

One  chronograph,  by  Hipp. 

Several  portable  universal  instruments  and  theodoliths. 

It  is  intended  to  sell  the  brachytelescope,  which  was  procured  only 
to  observe  the  last  transit  of  Venus,  and  which  has  too  little  space  in 
its  cupola,  and  to  install  in  its  place  the  great  comet-seeker  in  the  way 
invented  by  Villarceau.  Beginning  with  the  year  1885,  the  astro- 
nomical observations  are  to  be  taken  up  in  a  regular  manner,  and  ob- 
servations will  be  made  particularly  on  the  planets ;  later  also  the  sun 
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and  the  stars  of  1^  to  2^  on  the  meridian  circle;  then  on  the  redactor 
occasional  observations  of  comets  and  planets;  finally,  with  the  small 
stationary  telescope,  the  occultations  of  the  stars  and  the  eclipses  of 
the  satellites  of  Jupiter. 

The  building  stands  upon  the  highest  hill  within  the  town  limits. 
The  towers  of  the  two  parallactic  mounted  instruments  are  at  the  top 
of  a  second  story.  The  meridian  room  is  in  a  northern  lateral  wing. 
The  executive  offices  and  the  chronometer  depot  occupy  the  northern 
half  of  the  first  floor.    One  messenger  has  lodgings  in  the  building. 

The  observatory's  endowment  amounts  to  3,200  Austrian  florins  an- 
nually, together  with  heating  and  lighting  of  all  the  rooms,  incidentals, 
and  the  salaries  of  the  officers  and  employes.  This  sum  may  be  con- 
sidered sufficient,  although  intended  also  for  the  completion  and  repair 
of  the  stock  of  chronometers. 

Port  Louis,  Mauritius. 

Eoyal  Alfred  Observatory. 

Longitude  from  Greenwich,  3*»  50°^  12.5"  E. 

Latitude,  20o  5'  39"  S. 

Authority  for  longitude  and  latitude :  A.  Lanoaster,  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1887. 
Director :  0.  Meldrum. 

The  foundation  was  laid  by  U.  II.  IJ.  the  Duke  of  Edinburgh,  in  May, 
1870.    Work  commenced  in  1874. 

Portsmouth,  England. 

Observatory  of  the  Eoyal  Naval  College. 

Longitude  from  Greenwich,  4°»  24.8»  W. 

Latitude,  60o  48'  3"  N. 

Authority  for  longitude  and  latitude:  Gonnaissance  des  Temps,  1884, 

p.  xiv. 
Director:  H.  G.  Swainson. 

This  establishment  is  no  longer  an  astronomical  observatory;  its 
work  being  now  confined  to  the  testing  of  chronometers.  The  director 
is  now  "  Superintendent  of  chronometers.'' 

Potsdam,  Prussia. 

Astro-PhysihaliscJics  Observatorium. 

Longitude  from  Greenwich,  52°»  15.9"  E. 
Latitude,  52o  22'  56"  N. 
Director :  Prof.  Dr.  H.  C.  Vogel. 

Built  upon  a  hill  adjoining  the  park  at  Potsdam.  Opened  in  1879 
under  the  auspices  of  the  Astronomische  Gesellschaft^ 
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The  new  observatory  erected  by  the  Eoyal  Qovernnient  in  the  neigh- 
borhood of  Potsdam,  and  whose  buildings  and  equipments  are  now 
nearly  completed,  has  for  its  fundamental  purpose  the  investigation  of 
the  composition  and  movements  of  planetary  bodies  by  means  of  spec- 
tral analyses  and  continued  records  of  the  events  on  their  surfaces. 

The  observatory  occupies  the  so-called  Telegraphenberg,  formerly  a 
station  of  the  optic  telegraph  line  "  Berlin-Cologne,"  situated  south  of 
the  city  of  Potsdam,  upon  the  east  baiik  of  the  river  Havel,  and  about 
li  kilometers  (0.8013  mile)  from  the  railroad  depot.  On  the  summit, 
irn  138  ^,  Qf  Berlin,  in  north  latitude  52o  21'  56",  94  meters  (318  feet) 
above  the  level  of  the  sea  and  64  meters  (209  feet)  above  the  level  of  the 
river  Havel,  is  located  the  principal  building,  supplied  with  three  mov- 
able cupolas,  one  of  10  and  two  of  7  meters  (33  and  23  feet)  diameter, 
respectively.  Around  this  are  physical,  chemical,  and  photographic 
laboratories,  workshops  provided  with  a  dynamo-electrical  machine, 
office,  janitor's  dwelling,  and  some  other  rooais  for  observations  and 
collections.  Along  the  gentle  northeast  slope  are  three  dwelling-houses 
for  the  scientific  staff  and  the  messenger ;  farther  down,  close  to  the 
entrance  of  the  lot  and  20  meters  (65.6  feet)  below  the  main  building, 
lies  the  well,  accessible  for  observations  down  to  the  level  of  the  river 
Havel,  the  buildihg  of  the  water- works,  a  shop  for  the  preparation  of 
oil  gas,  and  a  dwelling-house  for  the  machinists. 

The  observatory  is  surrounded  by  a  tract  of  woods  which  forms  a 
desirable  protection  against  terrestrial  radiation  and  at  the  same  time 
serves  as  a  condenser  of  atmospheric  humidity. 

This  and  the  adjacent  tract  of  land  are  the  property  of  the  Grown, 
and  thus  unobstructed  possession  for  all  times  is  secured  for  the  ob- 
servatory reservations,  now  amounting  to  nearly  17  hectares  (42  acres). 

The  principal  instrument  of  the  observatory  is  a  refractor  of  0.298"* 
(11.7  inches)  aperture  and  5.4"»  (17.7  feet)  focus,  made,  together  with 
auxiliary  apparatus  of  spectroscopes  and  helioscopes,  by  H.  Schroder, 
of  Hamburg;  parallactical  mounting  and  micrometers  by  A.  Repsold 
&  Sohne.  It  is  used  in  plain  astro-physical  work,  but  principally  for 
the  observation  of  fixed  stars,  spectra  of  nebul®,  and  for  the  study  of 
planetary  surfac^s.  Exclusively  for  solar  observations  it  is  proposed  to 
use  the  second  refractor,  made  by  H.  Grubb,  of  Dublin,  with  a  parallac- 
tic telescope  of  0.207"  (8.1  inches)  aperture  and  3.4™  (11.1  feet)  focus, 
and  also  a  Steinheil  telescope  of  0.135"  (5.3  inches)  aperture  and  2.16" 
(7  feet)  focus,  with  parallactic  mounting  by  Pistor  &  Martins.  This 
was  formerly  used  by  Professor  Sporer,  of  Anclam,  in  his  solar  ob- 
servations. 

Furthermore,  for  regular  photographic  work  of  the  sun  a  special 
heliograph  is  to  be  employed,  of  which  now  only  exist  the  optical  parts, 
made  by  H.  SchrOder,  an  achromatic  objective  of  0.16"  (6.3  inches) 
aperture  and  4"  (13  feet)  focus,  together  with  ocular  magnifying  glasses, 
and  of  0.25"  (9.8  inches)  diameter. 
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The  observatory  farthermore  owds  some  smaller  telescopes,  a  12iDch 
universal  instrameut  by  Kepsold,  a  pendulum  clock  by  Kes^els,  and 
one  by  Knobugh,  box  chronometers,  one  each,  by  Kessels,  Knob- 
LiCH,  and  Ibede,  and  a  considerable  equipment  of  spectroscopic  and 
other  physical,  chemical,  and  photographic  apparatus,  meteorological 
instruments,  and  a  set  of  registering  magnetic  instruments  after  the 
E[£W  pattern. 

Two  observers  were  secured  for  its  observatory  on  the  1st  of  July, 
1874,  namely :  Prof.  G.  Spobeb,  formerly  teacher  of  mathematics  and 
physics,  and  pro-rector  of  the  gymnasium  in  Anclam,  and  Prof.  H.  O.  Vo- 
oel,  formerly  astronomer  in  the  observatory  of  Eammerherr  von  Billow, 
in  Bothkamp;  Dr.  Osoab  Lohse,  of  the  same  observatory,  was  engaged 
as  first  assistant.  Professor  Spobeb  continued  in  an  intermistic  build- 
ing in  Potsdam,  the  solar  observations  made  in  Anclam  from  1861-1874, 
and  Professor  Vogbl  and  Dr.  Lohse  observed  at  the  Berlin  Observatory 
until  spring  1877,  when  temporary  arrangements  were  made  to  enable 
them  to  observe  in  the  new  institute.  Dr.  Gustav  Mxjlleb  is  em- 
ployed as  assistant  since  July  1, 1877,  and  Dr.  Paul  Kempp  since 
July  1, 1878. 

(Translated  from,  Publicationen  des  Astrophysikalischen  Obser\'a- 
torium  zu  Potsdam*  Erster  Band.  Mit  sechszehn  Tafeln.  Potsdam, 
1879.) 

Puebla,  Mexico. 

Observatory  of  the  College  of  Jesus. 

Longitude  from  Greenwich,  6^  32"»  41"  W. 

Latitude,  19o  2'  30"  N. 

Authority  for  longitude  and  latitude:  A.  Lancasteb,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887,  p.  49. 
Director :  P.  Spina. 

PULKOVA,  Russia. 

Nicolaevslcaia  Olavnaia  Observatoria. 

Longitude  from  Greenwich,  2»»  1°>  18.67"  E. 
Latitude,  59o  46'  18.7''  N. 
Directors :  F.  W.  G.  von  Stbuve,  1834. 
Otto  von  Stbuve,  1864. 
Founded  in  1834.    Three  principal  halls  on  the  ground  floor,  the  east- 
ern one  being  used  for  meridian  circle ;  the  western  one  for  the  meridian 
telescope,  and  the  southern  one  occupied  by  the  prime  vertical.    Tliree 
revolving  domes,  the  central  and  largest  containingMEEZ  and  Mahlek's 
refractor,  which  has  a  focus  of  23^  feet  (7.1"),  and  an  aperture  of  15J 
inches  (0.40™).    A  very  rich  astronomical  library.    The  most  elaborate 
and  minute  researches  on  the  minor  corrections  of  spherical  astronomy, 
notably  the  corrections  of  aberration  of  nutations  and  precession,  have 
been  made  chiefly  at  this  observatory.  ^'^'^"^^  ^'  ^uu^ic 
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Prague,  Austria. 

I.  K.  K,  UniversiiUU  Stemwarte. 

Longitude  from  Greenwich,  57*"  4J.4**  B. 

Latitude,  50O  5' 18.8"  N. 

Authority  for  latitude  and  longitude,  Al.  David  and  J.  BoHM.   ^ 

Directors:  J.  Stepling,  1751. 

A.  Strandt,  1781. 

A.  David,  1799. 

A.  BiTTNER,  1836. 

K.  Kreil,  1845. 

C.  Jelinek,  1851. 

J.  G.  BoHM,  1855. 

Dr.  0.  HoRKSTEiN,  18C8. 

Prof.  Ladislans  Weinek, . 

Tycuo  de  Brahe  had  some  astronomical  instruments  temporarily 
mounteil  at  Prague  (IGOO-lGOl).  The  observatory,  properly  so  called, 
was  not  erected  until  1751,  in  the  Altstadt  quarter,  at  the  Collegium 
Clementinum,  under  the  direction  of  the  Jesuits. 
Instrumen'ts  : 
(a)  Meridian  circle:  One;  maker,  Ohr.  Starke  (mechanical  workshop 
of  the  I.  E.  Polytechnic  Institute  in  Vienna);  diameter  of  circle,  30 
inches;  divided  to  3';  road  by  4  nonius  to  2";  aperture  of  objective,  4 
inches. 

(h)  Meridian  transit  instruments  :  Maker,  Chr.  Starke  ;  aperture,  4 
inches;  (6')  maker,  Schr^tter;  iiperature  of  objective,  3  inches. 

(c)  Equatorial  instruments:  Makers,  C.  A.  Steinheil's  Sons,  in 
Munich ;  aperture  of  objective,  G  inches ;  magnifying  power's  of  eye- 
pieces, 50,  84,  252,  420,  072.  (d)  Makers,  Utzscuneider  &  Fraun- 
noFER,  Munich ;  aperture  of  objective,  3  inches. 

(d)  Spectroscopes:  One;  G.  &  S.  Merz,  Munich;  one  small  star  spec- 
troscope; makers,  G.  &  S.  Merz,  Munich. 

(/)  Chronograph:  One;  Dr.  M.  UiPPS,  Neuchatel,  maker. 

(g)  Clocks:  Mean  time;  makers,  Lepaute,  Paris;  sidereal;  makers^ 
J.  Bozek,  Prague. 

(h)  Chronometer:  Mean  time;  maker,  Barraud. 

(i)  Miscellaneous:  One  sextant;  maker,  Tycho  Brahe;  one  octant; 
maker,  Tycho  Brahe  ;  one  large  (Hohen  Kreis),  by  Troughton,  in 
London. 

II.  Sternewarte  des  Herrn  A.  SafariJc. 

Longitude  ftrom  Greenwich,  57'°  47"  E. 

Latitude,  50^  4'  25"  ^.. 

Authority  for  longitude  and  latitude:  A«  LANCASTER,  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1887. 
Director :  A.  Safarik.  ^  ^ 
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PuY-LE-DoME,  France. 
Observatoire. 

9 

LoDgitnde  from  Green wicb,  11™  33»  E, 
Latitude,  45o  46'  28"  N. 

Director:  . 

Quebec,  Canada. 

Observatory, 

Longitade  from  Greeuwicb,  4*'  44°»  40.3'*  W, 
Latitude,  46o  48'  17.3"  N. 
Director:  E.  D.  Ashe,  1863. 
C.  W.  Drury. 
Prior  to  1883  the  instruments  were  at  the  residence  of  Gapt.  Ashe; 
they  were  then  removed  to  the  observatory  at  the  citadel. 

Quito,  Ecuador. 

Observatorio  del  Colegio  NacionaL 

Longitude  from  Greenwich,  5**  15*"  20»  W. 
Latitude,  Qo  14'  0"  S. 
Director:  J.  B.  Menten,  1874. 

Rathowen^  Ireland. 

Obseratory  of  W,  E.  Wilson. 

Longitude  from  Greenwich, . 

Latitude, . 

Director :  W.  E.  Wilson. 

Richmond  (Surrey),  England. 

Kew  Observatory  of  the  Royal  Society. 

Longitude  from  Greenwich,  1™  15.1'*  W. 

Latitude,  51o  28'  6"  N. 

Directors :  Sir  Francis  Ronalds,  1842. 

I.  Welsh,  1852. 

Balfour  Stewart,  1859. 

S.  Jefferys,  1871. 

G.  M.  Whipple,  1876. 
Erected  in  1768  as  the  private  observatory  of  George  III;  in  1841  it 
was  dismantled  and  transferred  to  the  British  Association  for  use  as  a 
physical  observatory ;  in  1871,  having  been  endowed  by  J.  P.  Gassiolt, 
esq.,  it  was  placed  under  the  control  of  a  committee  of  the  Boyal 
Society.  • 
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Rio  de  Janeiro,  Brazil. 
Imperial  Nautical  Observatory. 

Longitude  from  Greeuwicb,  2^  52"»  41.41"  W. 
Latitude,  22o  64'  23.7"  S. 
Directors:  A.  M.  DE  Mells,  1850. 

E.  LiAis,  1871. 

L.  Cruls. 
Founded  in  1780 ;  restored  in  1871. 

Rome,  Italy. 

I.  Osservatorio  astronomico  del  Colegio  Eomano. 

Longitude  from  Greenwich,  40°»  55.5*  E. 
Latitude,  41°  63'  53.7"  N. 
Directors:  G.  Asclepi,  1764, 

G.  Calandrelli,  1773. 

S.  DUMOUCHEL,  1824. 

F.  DE  Vico,  1838. 
A.  Seochi,  1849. 

G.  S.  Ferrar,  1878. 
P.  Taochini,  1879. 

Before  the  establishment  of  a  regular  observatory  a  succession  of  as- 
tronomers, more  or  less  famous,  made  use  of  temporary  accommodations. 
In  the  buildings  of  the  old  college  Glayias  made  observations  with  a  ze- 
nithal sector  in  1572,  and  following  years.  Scheiner  collected  the  mate- 
rials for  his  famous  Bosa  Ursina,  the  printing  of  which  was  completed 
in  1630  at  the  new  college,  west  of  the  Church  of  St.  Ignatius.  There, 
too,  GoTTiGNiES  and  Borgondio  made  occasional  observations.  Maire 
observed  the  comet  of  1844  at  the  English  college.  Boscoyich  fixed 
himself  in  the  principal  hall  of  the  Kircher  Museum.  Finally,  Asolepi 
orgivnized  a  permanent  establishment  in  1764;  and  in  1787  a  square 
tower  was  built  to  accommodate  the  observatory  at  the  eastern  angle  of 
the  college  fa5ade  on  via  del  Gesu.  A  new  building  was  put  up  in  1853, 
having  for  substructure  the  enormous  piles  which  had  been  intended  to 
support  the  dome  of  the  Church  of  St.  Ignatius. 

11.  Observatory  of  the  Capitol 

Longitude  from  Greenwich,  49™  56.5"  B. 

Latitude,  41°  53'  33.5"  Hf. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Directors:  G.  Callandrelli,  1824. 

A.  OoNTi,  1827. 

I,  Callandrelli,  1841. 

L.  Respighi,  1876.  ^         ^ 

Digitized  by  VjOOQ IC 


468  ASTRONOMICAL  OBSERVATORIES. 

Established  in  1824  upon  the  east  tower  of  the  capitol,  which  is  built 
above  the  ancient  forum. 

HI.  Osservatorio  astronomico  privato. 

Longitude  from  Greenwich,  49°»  50.3"  E. 

Latitude,  41o  54'  6"  N. 

Authority  for  longitude  and  Id^titude:  A.  LANCASTER,  Liste  G6n6ial6 

des  Observatoires  et  Astronomes,  1887. 
Proprietor :  Father  S.  Ferrari. 

EuGBY,  England. 

Temple  Observatory. 

Longitude  from  Greenwich,  5™  1.9"  W. 
Latitude,  52o  22'  5"  K 
Curators:  J.  M.  Wilson,  1872. 

G.  M.  iSEABROKB,  1878. 

The  observatory  was  built  in  1871  as  a  memorial  to  Dr.  Temple, 
late  head-master  of  Rugby  School,  now  bishop  of  Exeter.  The  fandB 
for  this  purpose  were  collected  chiefly  from  old^Bugblans  by  the  Bev. 
J.  M.  Wilson. 

EUNGSDORF  (NEAR  BONN),  PRUSSIA. 

Sternwarte. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  Baron  Camphausen. 

Saint  Croix,  Antilles. 

Observatoire. 

Longitude  from  Greenwich,  4^^  18"*  43«  W. 

Latitude,  17^  44'  32"  N. 

Authority  for  longitude  and  latitude:  Lang.  Wurm,  1837.    In  Ooa- 

naiSsance  des  Temps,  1884,  p.  Ixii. 
Director:  — . 

St.  John's,  New  Brunswick. 

Observatory. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  • 
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Saigon.  French  Cochin  China. 

Observatoire. 

Longitade  from  Greenwich,  7*'  6™  48*  E. 
Latitude,  1(P  46'  W  N. 

Autbority  for  longitude  and  latitude :  Hatt,  1875.  In  Connaissance  des 
Temps,  1884,  p.  xli. 

St.  Helena. 
Observatory. 

Longitude  from  Greenwich,  21°»  9.98»  W. 

Latitude,  15o  55'  S. 

Authority  for  longitude  and  latitude :  Connaissance  des  Temps,  1884, 

p.  It. 
Director:  . 

St.  Petersburg,  Eussia. 

I.  Observatoria  Akademil Nauk  {Observatory  of  the  Imperial  Academy  of 

Sciences). 

Longitude  from  Greenwich,  2^  1°»  13.6«  E. 
Latitude,  59o  56'  29.7"  N. 
Directors :  J.  N.  De  UIsle,  1747. 

P.  Inschodzow,  1768. 

E.  Barry,  1794. 

V.  WiSNIWSKY,  1811. 

A.  Sawitsch,  1856. 
Founded  in  1747. 

II.  AstroiuMnichesJcaia  Observatoria  pri  Imp.  Universitet. 

Longitude  from  Greenwich,  2'»  1"'  11.4»  E. 

Latitude,  59o  56'  32"  N. 

Director:  S.  von  Glasenapp.  • 

III.  Zentralnaia  IHsichesJcaia  Observatoria. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  H.  Wild. 

San  Fernando,  Spain. 

Instituto  y  Observatorio  de  Marina  dc  San  Fernando. 

Longitude  from  Greenwich,  24">  49.6"  W. 

Latitude,  360  27'  41.5"  N.  ^^^^^  ,,GoOgIe 
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Directors :  E.  Armesto,  1797. 

J.  O.  Oanelas,  1798. 

J.  T.  Cerguero,  1825, 

S.  MONTOJO,  1851. 

F.  DB  P.  Marquez,  1855. 

O.  PUJAZON,  18G6. 
An  observatory  had  first  been  established  at  Cadiz  in  1753,  upon 
an  ancient  Roman  tower,  but  was  soon  abandoned,  observations  being 
ma<le  there  only  from  1773  to  1776  by  Tofino  and  Varela.  The  new 
observatory  was  built  at  San  Fernando  in  1797.  This  is  the  most  south- 
erly astronomical  establishment  in  Europe. 

Sak  Luis  Potosi,  Mexico. 
Observatorio  del  Instituto  Cientijka  y  Literaria. 


Longitude  from  Greenwich, . 

Latitude, . 

Director :  Dr.  G.  Barroeta. 

Santiago,  Ciiilb. 

Observatorio  Nacional. 

Longitude  from  Greenwich,  4^  42«>  46.3«  W. 
Latitude,  33^  26'  42''  S. 
Directors :  B.  G.  MOESTA,  1852. 
J.  L  Vergara,  1861. 
Proposed  in  1852.    The  instruments  and  buildings  which  had  been 
used  for  the  temporary  Naval  Observatory  of  the  United  States  at  Santa 
Lucia,  under  Lieutenant  Gilliss,  were  purchased  as  a  beginning,  and 
in  1856  the  construction  of  a  permanent  observatory  was  undertaken, 
consisting  simply  of  a  one-story  building  and  central  dome.    The  equip- 
ment has  been  added  to  gradually  since  1859.  . 

Scarborough,  England. 

•     Observatory  Wigglesworth. 

Longitude  from  Greenwich, . 

Latitude, . 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Assistant :  J.  G.  Lohse. 

Schwerin,  Mecklenburg. 

Geodetisches  Observatorium. 

Longitude  from  Greenwich,  45™  40.7"  E. 
Latitude,  53©  37'  38.2"  N. 

Authority  for  longitude  aiul  latitude :  Astron.  Nacbr..  LVIL  ,6,  1868. 
In  Connaissauce  des  Temps,  1884,  ]).  xxviu.  ^ 


ASTRONOMICAL  OBSEUVATOPIES.  471 

Senftenberg,  Bohemia. 
Stermcarte  des  Baron  Perish. 

Longitude  from  Greenwich,  1*^  5™  50.6*  E. 
Latitude,  5iP  5'  10.4"  N. 
Director:  Dr.  Boobsen. 
Ge^ased  to  exist. 

Slough,  England. 

Observatory. 

Longitude  from  Greenwich,  2""  23»  W. 
Latitude,  51©  SC  20"  N. 

Authority  for  longitude  and  latitude:  Connaissance  des  Temps,  188^ 
p.  xvi. 

Director:  . 

South  Kjlworth,  England. 

Observatory. 

Longitude  from  Greenwich,  4°  2G"  W. 
Latitude,  620  25' 51"  N. 

Authority  for  longitude  and  latitude:  Connaissance  des  Temps,  1884, 
p.  xvi. 

Speyer,  Bavaria. 

Stemtoarte  des  Koniglichen  Lyceums. 

Longitude  from  Greenwich,  33">  45.6"  E. 
Latitude,  49o  18'  55.4"  N. 
No  longer  in  existence. 

Starfield,  England. 

Observatory. 

Longitude  from  Greenwich,  11»"  47"  W. 
Latitude,  530  25' 3"  N. 

Authority  for  longitude  and  latitude :  Connaissance  des  Temps.,  1884, 
p.  xvi. 

Stockholm,  Sweden. 

Observatory. 

Longitude  from  Greenwich,  1^  12"»  14"  E. 

Latitude,  59o  20'  34"  N. 

Directors :  P.  V.  Wargentin,  1750. 

H.  NiCANDER,  177G. 

J.  SVANBERG,  1803. 

S.  A.  Cronstrand,  1828. 
N.  H.  Selander,  1858. 
J.  A.  Hugo  Gylden,  1871. 
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Founded  in  1750.     Here  Wargbntin  made  that  long  series  of  obser- 
vation on  Jupiter's  sal^Uites  whicb  resulted  in  the  first  reliable  tables 
of  eclipses  of  these  satellites. 
Instruments: 

(a)  Meridian  circle :  Makers,  Ertel  &  Son  ;  diameter  of  circles,  18 
inches;  divided  to  3';  read  by 4  microscopes  tol'';  aperture  of  objective, 
4| inchea  (0.107  meters);  magnifying  power  ordinarily  employed,  124 
diameters. 

(6)  Meridian  transit  instrument :  Maker,  A.  Repsold  ;  aperture,  21 
inches. 

(c)  Equatorial  instrument:  Maker,  A.  llEPSOLD;  aperture  of  objective, 
7  inches;  magnifying  powers  of  eyepieces,  114, 150,  190,  302,  600. 

(/)  Chronographs:  Two. 

{g)  ClocJcs:  Mean  time;  makers,  Molyneux  &  Gopx;  sidereal; 
makers,  Kessels,  Sweder. 

{h)  Chronometer:  Meantime;  makers.  Dent,  Linderoth. 

Stonyhurst  College  (near  Whalley),  England. 

Stonyhurst  College  Observatory. 

Longitude  from  Greenwich,  9°»  52.C8*  W. 

Latitude,  53°  oO'  40"  N. 

Authority  for  longitude  and  latitude:  Nautical  Almanat. 

Directors :  Eev.  A.  Weld,  S.  J.,  F.  R.  A.  S.,  1838. 

Rev.  S.  J.  Perry,  S.  J.,  F.  11.  A.  S.,  1800. 

Location:  Pour  miles  W.  of  Wballey,  Lancashire,  England. 

Height  above  sea,  381  feet.  Built  in  1838  in  the  park  of  the  Jesnit 
College. 

Instruments: 

(a)  Meridian  circle:  By  Jones;  2  feet  6  inches;  divided  to  5';  micro- 
scopes reading  to  1";  aperture  of  object  glass,  3  inches;  power  gen- 
erally used,  56. 

(6)  Transit  instrument:  Aperture  of  object  glass,  2§  inches;  power 
generally  used,  42;  by  Gary. 

(c)  Equatorial  instruments:  One  by  Napier,  Gurry,  Troughton 
and  SIMMS;  aperture,  8  inches ;  powers  from  30  to  600  or  700;  one  by 
Jones;  aperture,  4  inches,  (c')  A  Oassegrain  reflector;  aperture, 9J 
inches;  two,  Newtonian;  ai)erture,  7  inches. 

(d)  Spectroscopes:  An  automatic  instrument  by  Browning, 6  prisi  b 
of  60°,  each  used  twice,  with  a  half  prism,  making  largest  disp  '• 
8ion=36  prisms  of  OO^.  A  large  star  spectroscope  by  Simms,  4co  i- 
pound  prisms  by  Hoffman.  A  large  direct-vision  si>ectro8Cope  J 
Browning.    Two  smaller  instruments  by  Browning, 

(/)  Chronograph:  Small  one  by  Breguet. 
ijs)  ClocTcs:  Two  sidereal,  mercurial  pendulums. 
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(ft)  Chronometer:  Frobsua.^^  No.  3148. 

(0  Miscellaneous:  A  couple  of  self-recovcliiig  meteorological  and  mag- 
netical  iiistruraeDts  are  iu  constant  use. 

Stbasburg,  Germany. 

Sterntcarte. 

Longitnde  from  Greenwich,  31°»  2.49"  E. )     ^  ^,      , ,    , 
Latitude,  480  34'  53.8-  N.  i  ^^  ^^^  ^^^  observatory, 

Loiiffitade  from  Greenwich,  31""  4.65'  E,  »     „  ,, 
Latitude,  480  34'  59.7"  N.  i  ^^  ^^"^  "^'^  observatory. 

Director:  A.  Winneokb. 

About  1770  some  astronomical  instruments  were  placed  above  the 
gate  of  the  hospital.  In  1804  J.  Henry  established  a  small  observa- 
tory in  the  Miinster  (Cathedral)  and  observations  were  mmle  ^here  in 
18J4.  A  regular  observatory  was  not  established  by  the  city  until  1836, 
and  then  it  was  placed  under  the  charge  of  Lequiante,  but  almost 
immediately  abandoned.  In  1873  a  new  observatory  was  erected  with- 
out the  town,  in  connection  with  the  University.  Its  general  plan  is 
a  quadrilateral. 

Sydney,  New  South  Wales,  Australia. 

Government  Observatory. 

liongitude  from  Greenwich,  10^'  4™  50.G"  E, 
Latitude,  33o  51'  41.1"  S. 
Directors :  W.  Scott,  1856. 

G.  R.  Smalley,  1862. 

H.  C.  Russell,  1870. 
Proposed  in  1855 ;  completed  in  1858.    Its  first  instruments,  supplied 
from  the  private  observatory  which  Brisbane  had  established  at  Para- 
matta, were  those  by  means  of  which  DuNLAPhad  made  his  catalogues 
of  double  stars  and, of  southern  nebulae. 

Taoubaya,  Mexico. 

Observatorio  Astronomico  Nacional  Mexicano. 

Longitude  from  Greenwich,  C^'  oG'''  41.03"  W. 

Latitude,  lOo  24'  17.5"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  G^n^rale 

des  Observatoiros  et  Astronomes,  1887. 
Director:  Angel  Anguiano. 

Projected  in  1870,  and  establi^Iied  at  Ohapultepec  in  1878.    Trans- 
ferred  from  Ohapultepec  .March  8, 1883. 
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Tachkent,  Russia. 

Observatoire  Astronomique  et  Physique  de  Tachkent 

Longitude  from  Greenwich,  4»»  37°»  10.8»  E. 
Latitude,  41°  19^  32.2''  N. 

Authority  for  longitude,  telegraphic;  for  latitude,  vertical  circle  ob- 
servations. 
Director:  H.  Pomeranzeff,  1880. 

TiFLis,  Russia. 

Observatoria, 

Longitude  from  Greenwich,  2*>  59">  17»  E. 
Latitude,  41o  4V  46"  N. 

Authority  for  longitude  and  latitude:  Triangulation,  Novo  Tcberkaski 
^  1862.    In  Gonuaissance  des  Temps,  18S4,  p.  zlii. 

ToKio,  Japan. 

Observatory  of  the  Daigaku. 

Longitude  from  Greenwich, . 

Latitude, . 

Director ;  Prof.  H.  M.  Paul. 

Toulon,  France. 

Obscrvatoire  de  la  Marine. 

Longitude  from  Greenwich,  23™  42"  E. 

Latitude,  43°  V  22"  N. 

Authority  for  latitude  and  longitude :  Gonuaissance  des  Temps,  1884, 

p.  xii. 
Director :  Pagel. 

Toulouse,  Franoe. 

Obscrvatoire  de  Toulouse. 

Longitude  from  Greenwich,  5"  51.1*  E. 

Latitude,  43o  36'  45.3"  N. 

Directors :  F.  P.  A.  de  Garipny,  1735. 

A.  Darquier  de  Pellepoix,  1748. 
J.  ViDAL,  1774. 

DuBUissoN,  1807. 

Victor  de  MarquiS,  1822. 

De  Desplats  et  Yauthibr,  1832. 

E.  Petit,  1807. 

Despeyrous,  1867. 

Saguin,  1867. 

F.  de  Tisserand,  1873. 

B.  Baillaud,  1878.  ^  I 
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Trevandrum,  India. 

His  Highness  the  Maha  RajaVs  Observatory, 

LoDg^itade  from  Greenwicb,  5^  T"*  59«  E. 
Latitude,  80o  SO'  32"  N. 

Directors :  John  Caldecott,  F.  E.  A.  S.,  1837. 
John  Allan  Bronn,  F.  R.  S.,  1852. 

Trieste,  Austria. 

Astronomisches  nnd  Meteorologisches  Observatorium  der  K.  K.  Nautisohen 
und  Handels  AJcademie. 

Longitude  from  Greenwich,  55™  2.1*  E. 
Latitude,  45o  38'  34"  N. 
Directors:  F.  Schaxjb,  1857. 

A.  KUNES,  1870. 

A.  Palisa. 

TuNBRiDGE  Wells,  England.    (See  Crowborotjgh.) 

Turin,  Italy. 

Begio  Osservatorio  delP  Universita, 

Longitude  from  Greenwicb,  30°»  48.4»  E. 

Latitude,  45°  4'  6"  K 

Directors :  G.  B.  Becoari A,  1759. 

T.  Valpergadi  Caluso,  1782. 

A.  M.  Yassali  Eandi,  1806. 

J.  Plana,  1811. 

A.  DORNA,  1865. 
Established  in  1759  in  the  top  of  a  tower  at  the  corner  of  Piazza  Gas- 
telle.  The  Academy  of  Sciences  undertook  its  direction  in  1790,  and 
had  a  new  observatory  built  in  the  palace  of  the  academy.  In  1820 
the  establishment  was  transferred  to  a  terrace  of  the  Palazzo  Madama. 
In  1865  the  observatory  became  an  appendage  of  the  university. 

Twickenham,  England. 

Longitude  from  Greenwich,  1°»  13.1*  W. 
Latitude,  51o  27'  4.2''  N. 
Director :  Mr.  Hind. 

UcKFiELD,  England. 

Observatory  of  Captain  W.  Noble, 

Longitude  from  Greenwich,  17.8*  E. 
Latitude,  51©  0'  56.3"  N. 

Authority  for  longitude  and  latitude:  A.  LANCASTER,  Liste  G6n^rale 
des  Observatoires  et  Astronomes,  1887.  ^.^.^.^^^  ^^  v^uuy  ic 

Proprietor :  W.  Noble.  ^ 
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Upsala,  Sweden. 
Observatory  of  tlie  University. 

Longitude  from  Greenwicb,  P  10-  30-  E. )  ^^  ^^^  ^,^  observatory. 
Latitude,  59°  51'  37"  N.  S  ^ 

Longitude  from  Greenwich,  1^  10-  30-  E.  >  ^^  ^^^^  ^^^  observatory. 
Latitude,  59^  51'  29.4''.  S  ^ 

Autbority  for  longitude  and  latitude :  New  determination  in  1880-'81, 

by  C.  BOHLIN. 
Directors:  A.  Celsius,  1730. 
M.  Stromer,  1745. 

D.  Melanderhjelm^  1761. 

E.  Prosperin,  1797. 
L.  Regn^jr,  1799. 

J.  Bredman,  1811. 

G.  SVANBERG,  1842. 

Herman  Schultz,  18C4. 
Tiiis  observatory  was  founded  in  1742,  and  ceased  to  exist  in  1853. 
The  new  observatory  was  founded  in  1844  by  G.  Svanbero,  finished 
and  in  use  since  1853. 

Urbino,  Italy. 

Osservatorio  del  Colegio  Rafael. 

Longitude  from  Greenwich,  50'°  33.1*  E. 

Latitude,  43o  43'  29.59"  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Liste  66n6rale 

des  Observatoircs  et  Astronomes,  1887. 
Director:  G.  Martinotti. 

Utrecht,  Holland. 

Ohservatorium. 

Longitude  from  Greenwich,  20™  31.7*  E. 
Latitude,  52o  5'  9.5"  N. 
Directors  :  J.  b\  IIeunert,  1767. 

G.  Mall,  1812. 

R.  VAN  Kees,  1836. 

M.  Hock,  1860. 

J.  A.  C.  OUDEMANS,  1874. 
Founded  in  1767.    Remodelled  in  1864. 

Valentia,  Ireland. 

Observatory  of  the  London  Meteorological  Office. 

Longitude  from  Greenwich,  41'»  16«  W.  r^  1 

Latitude,  5lo  54'  36"  N.  digitized  by  V^OOg IC 
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Directors :  Rev.  T.  Kerr,  1868. 
J.  E.  CULLUM,  1875. 
Established  by  the  Loudon  Meteorological  Office  in  1868  as  an  observ- 
atory  of  the  first  order. 

Venice,  Italy. 

Observatory  of  the  Naval  Institute. 

Longitude  from  Greeuwich,  49"»  22.12"  E. 
Latitude,  45o  26'  8.5"  N. 

Directors:  B.  von  Wxjllersdorf-TJrbatr,  1840. 
E.  Millosevich,  1874. 
Established  about  1840. 

Verona,  Italy. 

Osservatorio. 

Longitude  from  Greenwich,  43"*  56*  E. 

Latitude,  45o  26^  8"  N. 

Authority  for  longitude  uud  latitude:  Ingi^n.  g6ogr.  1837.    In  Gonnais- 

sauce  des  Temps,  1884,  [>.  xxxv. 
Director:  . 

Vienna,  Austria.    (See  Wien.) 

ViLNA,  Russia. 

Astronomicheskaia  Obscrvatoria. 

Longitude  from  Grt^enwich,  1^  41"*  11.9"  E. 

Latitude,  54o  41'  N. 

Authority  for  longitude  aud    latitude:    Slavinski:  " Astronomische 

Nachrichheu,"  Vols,  v  and  vili. 
Directors:  M.  O.  Poczobut,  1704. 

J.  B,  VON  Sniadecki,  1808. 

P.  Slavinski,  1824. 

M.  KLOUSCHNEVITCn,  1841. 
G.  A.  VON  Fuss,  1848. 
G.  SABLER,  1854. 

Col.  Peter  Smysloff,  1867. 
It  appears  that  this  observatory  had  already  existed  for  some  time 
when  in  1764  Poczobut  restored  it  and  replaced  its  instruments.    Its 
labors,  suspended  during  the  revolution,  were  not  resumed  until  1802. 

II'STRUMENTS  : 
(b)  Meridian  transit  instrument :  Maker,  Kamsden,  in  1777  j  aperture, 
4 inches;  magnifying  power  40  diameters. 

Digitized  by  VjUU^ It: 
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(c)  Equatorial  instrument:  Maker,  Eamsden,  in  1777;  apertare  of 
objective,  4  inches ;  magnifying  powers  of  eye-pieces,  40  and  60. 

(d)  Spectroscope :  Direct  vision,  maker,  S.  Merz,  at  Munich. 

{e)  Photometer :  Made  by  the  late  Prof.  L.  Schwerd,  at  Speyer.  Of 
the  three  made  by  him,  one  is  in  Bonn,  and  the  other  in  Pulkowa. 

(/)  Chronograph :  Maker,  Ansfeld,  at  Gotha. 

{g)  Cloeks :  One,  mean  time,  maker,  Shelton  (London) ;  one  side- 
real,  maker.  Hardy  (London  1819). 

{h)  Chronometer :  One,  mean  time,  maker,  Dent,  No.  2,796;  one  side- 
real, maker.  Dent,  No.  2,000. 

(i)  A  heliostat,  by  S.  Merz.  Various  ancient  astronomical  instru- 
ments and  modern  meteorological  instruments.  The  library  of  the  ob- 
servatory contains  1,966  works,  in  4,181  volumes. 

ViviERs,  France. 

Observatoire. 

Longitude  from  Greenwich,  i8'»  44*  E. 

Latitude,  44©  29'  14"  N. 

Authority  for  longitude  and  latitude :  Gonnaissance  des  Temps,  1884, 

p.  xii. 
Director:  . 

Warsaw,  Kussia. 

Astronomichesl'aia  Observatoria. 

Longitude  from  Greenwich,  1^  24"»  7.4*  E. 
Latitude,  52o  13'  5.7"  K 
Directors:  Arininski,  1820. 

J,  D.  Baranowski,  1848. 

J.  WOSTOKOFF,  1877. 
In  1764  Eostan  made  observations  at  the  castle.  From  17S5  to  1768 
K  Wolf  made  observations  at  the  Bhie  Palace  on  the  Mniszech.  The 
observatory  was  not  established  permiiuently  until  1820,  and  the  ex- 
penses of  construction  were  met  by  Straszyz,  president  of  the  univer- 
sity. It  contains  a  hall  for  meridian  instruments,  and  two  towers  with 
cupolas. 

Wellington,  New  Zealand. 
Oovernment  Observatory. 

Longitude  from  Greenwich,  IV^  39™  11"  E. 

Latitude,  41°  17'  15"  S. 

Authority  for  longitude  and  latitude:  Gonnaissance  des  Temps,  1884, 

p.  Hi. 
Director:  . 
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Whallet,  England.     (See  Stonyhurst.) 

WiEN,  Austria. 

I.  K.  K.  Universitats  SternwarU  in  Wahring. 

LoDgitade  from  Greenwich,  1**  5™  21.49"  E. 
Latitude,  48o  13'  55.4''  N. 
Directors :  M.  Hell,  175C. 

F.  VON  Friesnecker,  1792. 

J.  S.  BOrg,  1817. 

J.  J.  VON  LiTTROW,  1819. 
K.  L.  VON  LiTTROW,  1841. 

D.  Edmund  Weiss. 
The  first  observatious  made  in  Vienna  were  undertaken  in  1745  by 
the  Jesuits  J.  Francois  and  J.  Liesgang.  A  permanent  observatory 
was  founded  in  1756.  It  was  rebuilt  from  1820  to  1826,  and  located 
among  the  university  buildings.  In  1874  a  new  establishment  on  a 
greatly  enlarged  scale  was  erected  at  Wahring,  outside  the  town,  and 
completed  in  1879. 

Instruments  : 

(a)  Meridian  circle:  Made  by  Christian  Starke,  at  Vienna  (after 
the  example  of  the  meridian  circles  of  Keichenbach)  ;  diameter  of  cir- 
cles, 36  inches;  divided  to  3';  read  by  four  microscopes  to  single  seconds } 
aperture  of  objective,  48  inches ;  magnifying  power  ordinarily  employed 
120  diameters. 

{V)  Prime  vertical :  Maker,  Christian  Starke  ;  aperture,  50  inches; 
magnifying  power,  120  diameters. 

(c)  Equatorial  instruments :  One,  made  by  Alvan  Clark  &  Sons; 
aperture  of  objective,  llj  inches;  magnifying  powers  of  eye-pieces,  up 
to  1,200.  {&)  One,  made  by  Frauenhofer;  aperture  of  objective,  6 
inches;  magnifying  powers,  up  to  600. 

(d)  Spectroscopes :  One  small  star  spectroscope ;  one  Zoellner's  solar 
spectroscope. 

(g)  Clocks :  Two  mean  time;  makers,  Utzschneider,  at  Munich ;  Vo- 
RAUER,  at  Vienna;  several  sidereal;  makers,  Molyneux  (London); 
AuCH  (Gotha) ;  Graham  (London) ;  and  a  few,  more  or  less  accurate. 

(h)  Chronometers :  Mean  time;  maker,  Arnold;  sidereal,  makers, 
Kessels,  Molyneux. 

(i)  Miscellaneous :  An  equatorial  with  adaptation  for  various  latitudes, 
the  Cinch  objective  by  Steinheil,  the  mounting  by  Sen  affler.  Two 
refractors  of  4-inch  aperture ;  one  of  them  not  equatorially  mounted. 
One  equatorial  of  3-inch  aperture,  adapted  for  various  latitudes,  object- 
ives by  Frauenhofer.  One  equatorial  of  3-inch  aperture,  by  Dol- 
lond.  One  dialitic  equatorial  of  Plossel,  of  5  inches.  One  comet- 
seeker,  of  G-inch  aperture  and  4  feet  focal  length,  by  Merz;  mounted 
equatorially  on  the  principle  of  Villareau,  by   Schneider.    One 
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comet-seeker  of  3-incli  aperture  by  Pl()SSEL;  one  of  2J  incbes,  by 
Steinheil.  Besides  tbese,  various  smaller  portable  transit  instru- 
ments, theodolites,  sextants,  etc. 

II.  Observatory  of  the  High  School  of  Technology. 

Longitude  from  Greenwich,  1^  5"»  25.3"  E. 
Latitude,  4So  12'  53.8"  K 
Directors  :  J.  Hebr,  18G5. 

W.  Sinter,  1870. 
Founded  in  18G5  at  the  southwestern  extremity  of  the  city ;  com- 
pleted in  1867. 

III.  Private  Observatory. 

Lougitude  from  Greenwich,  V'  5"»  25.3'*  E. 
Latitude,  48o  12'  54.9"  l!^. 
Director :  Dr.  Tn.  von  Oppolzer. 

IV.  Hohe  Warte  (bei  Dobeln). 

Longitude  from  Greenwich, . 

Latitude, . 

Director :  Dr.  Julius  Haun. 

V.  Sternwart4i  Kuffner. 

Longitude  from  Greenwich,  1^  5'"  IP  E. 

Latitude,  48o  12'  47.8"  N. 

Authority,  A.  Lancaster,  Listo  G6n6rale  des  Observatoires  et  As- 

tronomes,  1887. 
Director:  Dr.  N.  IIerz. 

VI.  Sternwarte  des  Ecrrn  K.  Fritsch. 

Longitude  from  Gieenwich, . 

Latitude, . 

Director:  K.  Fritsch. 

VII.  Sternwarte  des  Ucrrn  Baron  A.  von  Rothschild, 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  . 


VIII.  Stermcarte  des  Herrn  W.  Biela. 

Longitude  from  Greenwich, . 

Latitude, . 

Director :  W.  BiELA. 

IX.  Stermcarte  des  Herrn  L.  Kurzmayer. 

Longitude  from  Greenwich, . 

Latitude, 


Director:  L.  Kurzmayer..  Digitized  by GoOqIc 
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Willi AMSTowN,  Victoria. 
Observatory, 

Longitude  from  Greenwicb,  9^  39°*  38.8"  E. 
Latitude,  37°  52'  7.2"  S. 
Semoved  to  Melbourne,  Victoria,  in  1861. 

WlLHELMSHAVEN,  GERMANY. 

Kaiserliches  Marine  Observatorium. 

Longitude  from  Greenwicb,  32™  35.21"  E. 
Latitude,  53©  31'  52.2"  N. 

Authority  for  longitude:    Astronomisclie  Arbeiten  des  Kgl.  preuss. 
Geodatiscbeu  Instituts  fur  1878;  for  latitude:  Director's  ob- 
servations of  zenitb-stars  witb  meridian  circle. 
Director:  0.  BOrgen,  Dr.  PbiL,  1870. 

Founded  in  1875;  completed  in  1878. 
Instruments: 

(a)  Meridian  circle :  One;  makers,  A.  Kepsold  SoHNE,  in  Hamburg; 
diameter  of  circles,  21.6  incbes,  divided  to  2';  read  by  4  microscopes, 
each  to  0.1" ;  aperture  of  objective,  4^  incbes ;  magnifying  power  ordi- 
narily employed,  125  diameters. 

(fr)  Meridian  transit  instruments  :  One  portable,  by  0.  BA3IBERG,  Ber- 
lin ;  aperture,  IJ  inches. 

(c)  Equatorial  instruments :  One,  by  Steinheil  Sohne,  iu  Munich ; 
aperture  of  objective,  4  inches;  magnifying  powers  of  eye-pieces,  48  to 
360 ;  ring-micrometer.  {&)  One,  Steinheil  S5hne  ;  2J  inches  aper- 
ture ;  magnifying  power,  24  to  150. 

(/)  Chronograph  :  One,  by  Fuess,  Berlin. 

{g)  Clocks :  IVIean  time ;  one,  by  Eppner,  Berlin  ;  sidereal;  one,  by  F 
TiEDE,  Berlin  (standard  clock). 

(i)  Miscellaneous :  A  complete  set  of  Lamont's  instruments  for  ob 
serving  the  variations  of  the  magnetical  declination,  horizontal  force 
and  inclination. 

Lamont's  magnetical  theodolite;  dip-circle  by  Dover;  self  register- 
ing  barometer  and  anemometer  (Uobinson);  meteorological  instru 
ments;  self-registering  tide  gauge ;  time-ball.  Since  September,  1880, 
a  self-registering  tide-gauge,  devised  by  Mr.  Reitz,  of  Hamburg,  has 
been  erected  iu  Heligoland  and  placed  under  the  control  of  this  observ- 
atory. 

Windsor,  New  South  Waxes,  Australia. 

Observatory  of  John  Tebbut. 

Longitude  from  Greenwich,  10^  3™  21.8'»  E. 
Latitude,  33°  36'  28.8"  S. 
Director:  John  Tebbut, 

H.  Mis.  170 31  Digitized  by  Google 
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WOLSINGHAM,   ENGLAND. 

Observatory  of  the  Liverpool  Astronomical  Society, 

Longitude  from  Greenwich, . 

Latitude, . 

Authority :  A.  Lancaster,  Liste  G6n6rale,  etc.,  1887,  p.  63. 
Observer:  T.  E.  Espin. 

Zacatecas,  Mexico. 

Observatory, 

Longitude  from  Greenwich,  6^  41"*  0.67"  W. 

Latitude,  22o  40'  34.9"  N. 

Authority  for  longitude  and  latitude:  A.  LANCASTER,  Liste  G6n6rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  A.  Jose  y  Bonilla. 

ZiKAWEi,  China. 

Longitude  from  Greenwich, . 

Latitude, . 

Director:  Marc  Dechevreus. 

ZtJRiCH,  Switzerland. 

I.  Sterntcarte  des  ScUwekerischen  Polytechnikums. 
* 
Longitude  from  Greenwich,  34™  12.6"  E. 
Latitude,  47°  22'  40"  N. 
Authority  for  longitude  and  latitude:  Astronomischo  Mittheilungen 

von  Dr.  Rudolf  Wolf. 
Directors  :  J.  H.  Waser,  1773. 
J.  Feer,  1787. 
j.  eschmann,  1823. 
Rudolf  Wolf,  1860. 
Founded  in  1773  upon  the  Carolus  Thurm  (Charles  Tower),  through 
th0  eflforts  of  the  Ziirich  Society  of  Naturalists.    Abandoned  firom  1798 
to  1805.    In  1810  a  now  observatory  was  erected  east  of  the  Carolus 
Thurm  5  this  was  abandoned  in  1852.    Finally  in  1860  the  observatory 
was  rebuilt  at  the  polytechnikum,  where  it  was  inaugurated  in  1863. 

The  observatory  is  mainly  used  for  the  practical  training  of  the  stu^ 
dents.  The  scientific  results  are  voluntary  contributions  by  the  director 
and  assistant. 

Instruments  : 
(a)  Meridian  circles :  Two;  makers, Kern,  in  Aarau,  Ertel,  in  Mu^ 
nichj  diameter  of  circles,  20  inches;  divided  to  2';  read  by  2  micro* 
scopes  to  0.1'' ;  aperture  of  otpective,  5,3  iucbea ;  magnifyiqg  power 
ordinarily  employed^  120.80. 
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(c)  Equatorial  instruments:  Makers,  Kebn,  in  Aarau;  aperture  of 
objective,  6  inches ;  maguifying  power  of  eye-pieces,  60  to  500.  {&) 
Mebz,  in  Munich,  3^  inches ;  64  to  212. 

(d)  Spectroscope :  One,  by  Merz,  in  Munich. 

(/)  Chronographs  :  Four,  by  Hipp,  in  Neuchatel,  and  Hassler,  in 
Aarau. 

(g)  ClocJcs :  Mean  time;  makers,  Association  ouvrifere  au  Locle;  side- 
real; maker,  Silvain  Mairet,  Locle.  Also  several  pendulum  clocks, 
among  which  one  by  Eepsold. 

{h)  Chronometer:    Sidereal;   seconds  chronometer;  maker,  Buzen 

OEIGER. 

{%)  Miscellaneous :  Several  astronomical  theodolites,  meteoroscopes, 
panageuprisms,  etc. ;  also  historical  collection  of  antique  instruments. 

II.  Private  Observatory. 


Longitude  from  Greenwich,  • 

Latitude, . 

Director:  Dr.  F.  SCHINZ. 
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CATALOGUE  OF  PUBLICATIONS 

OF  THK 

SMITIISONIA.N    INSTITUTION- 

BY  WILLIAM  J.  RHEES. 


INTRODUCTION. 

The  present  catalogue  embraces  all  the  articles  published  by  the 
Smithsonian  Institution,  from  its  organization  in  1846  to  the  first  of 
July,  1886,  a  period  of  forty  years. 

At  the  beginning  nothing  was  issued  but  pamphlets  explanatory  of 
the  plan  of  the  Institution,  and  brief  annual  reports  of  the  proceedings 
of  the  Board  of  Kegents,  indicated  in  the  catalogue  by  the  letters  A, 
B,  C,  D,  E,  F,  G,  E,  I,  J,  K,  L,  M,  N,  O,  Q.  An  elaborate  work  (P  in 
the  catalogue),  by  Robert  Dale  Owen,  on  public  architecture,  with 
special  reference  to  the  plans  of  the  Smithsonian  Institution,  prepared 
on  behalf  of  the  building  committee,  was  printed  at  the  expense  of  the 
Institution  in  1849,  but  did  not  form  part  of  the  regular  series  organized 
by  the  Secretary  of  the  Institution,  Professor  Henry. 

1.  Smithsonian  Contributions  to  Knowledge. 

The  series  entitled  "Smithsonian  Contributions  to  Knowledge,"  in 
quarto  form,  was  commenced  in  1848  by  the  publication  of  Squier  and 
Davis's  Ancient  Monuments  of  the  Mississippi  Valley.  The  following 
"advertisement. of  the  first  volume,  prepared  by  Professor  Henry, 
indicates  the  character  and  design  of  the  series : 

"  This  volume  is  intended  to  form  the  first  of  a  series  of  volumes, 
consisting  of  original  memoirs  on  different  branches  of  knowledge  pub- 
lished at  the  expense  and  under  the  direction  of  the  Smithsonian  Insti- 
tution. The  publication  of  this  series  forms  part  of  a  general  plan 
adopted  for  carrying  into  effect  the  benevolent  intentions  of  James 
Smithson,  esq.,  of  England.  This  gentleman  left  his  property  in  trust 
to  the  United  States  of  America  to  found  at  Washington  an  institution 
which  should  bear  his  own  name,  and  have  for  its  objects  *the  increase 
and  diffusion  of  knowledge  among  men.'  This  trust  was  accepted  by  the 
Government  of  the  United  States,  and  an  act  of  Congress  was  passed 
August  10,  1846,  constituting  the  President  and  other  principal  exec- 
utive officers  of  the  General  Government,  the  Chief  Justice  of  the  Su- 
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preme  Court,  the  Mayor  of  WashiogtOD,*  and  such  other  persons  as  they 
might  elect  honorary  members,  an  establishment  under  the  name  of  the 
<  Smithsonian  Institution,  for  the  increase  and  diffusion  of  knowledge 
among  men.'  The  members  and  honorary  members  of  this  establish- 
ment are  to  hold  stated  and  special  meetings  for  the  supervision  of  the 
affairs  of  the  Institution  and  for  the  advice  and  instruction  of  a  Board 
of  Eegents,  to  whom  the  financial  and  other  affairs  are  intrusted. 

^^  The  Board  of  Eegents  consists  of  three  members  ex  officio  of  the 
establishment,  namely,  the  Vice-President  of  the  United  States,  the 
Chief  Justice  of  the  Supreme  Court,  and  the  Mayor  of  Washington*, 
together  with  twelve  other  members,  three  of  whom  are  appointed  by 
the  Senate  from  its  own  body,  three  by  the  House  of  Representatives 
from  its  members,  and  six  citizens  appointed  by  a  joint  resolution  of 
both  houses.  To  this  Board  is  given  the  power  of  electing  a  Secretary 
and  other  officers,  for  conducting  the  active  operations  of  the  Institution. 

**  To  carry  into  effect  the  purposes  of  the  testator,  the  plan  of  organi- 
zation should  evidently  embrace  two  objects,  one,  the  increase  of 
knowledge  by  the  addition  of  new  truths  to  the  existing  stock ;  the 
other,  the  diffusion  of  knowledge  thus  increased,  among  men.  'So  re- 
striction is  made  in  favor  of  any  kind  of  knowledge,  and  hence  each 
branch  is  entitled  to  and  should  receive  a  share  of  attention. 

<'  Tbe  act  of  Congress,  establishing  the  Institution,  directs,  as  part  of 
the  plan  of  organization,  the  formation  of  a  library,  a  museum,  and  a 
gallery  of  art,  together  with  provisions  for  physical  research  and  pop- 
ular lectures,  while  it  leaves  to  the  Regents  the  power  of  adopting  such 
other  parts  of  an  organization  as  they  may  deem  best  suited  to  pro- 
mote the  objects  of  the  bequest. 

^^  After  much  deliberation,  the  Regents  resolved  to  divide  the  annual 
income,  thirty  thousand  nine  hundred  and  fifty  dollars,  into  two  equal 
parts,  one  part  to  be  devoted  to  the  increase  and  diffusion  of  knowledge 
by  means  of  original  research  and  publications,  the  other  half  of  the 
income  to  be  applied  in  accordance  with  the  requirements  of  the  act  of 
Congress  to  the  gradual  formation  of  a  library,  a  museum,  and  a  gal- 
lery of  art.'' 

(The  Programme  of  Organization,  adopted  December  8, 1847,  follows.) 

"In  accordance  with  the  rules  adopted  in  the  Programme  of  Organi- 
zation, each  memoir  in  this  volume  has  been  favorably  reported  on  by 
a  Commission  appointed  for  its  examination.  It  is,  however,  impossible, 
in  most  cases,  to  verify  the  statements  of  an  author;  and,  therefore, 
neither  the  Commission  nor  the  Institution  can  be  responsible  for  more 
than  the  general  character  of  a  memoir." 

The  total  number  of  papers  published  in  the  25  volumes  of  "  Contri- 
butions "  is  125,  with  an  aggregate  of  13,287  pages,  2,115  woodcuts, 
536  plates,  and  21  maps,  each  volume  averaging  531^  pages. 

2.  Miscellaneous  Collections. 

In  the  year  18G2,  another  series  was  instituted,  entitled  "Smithsonian 
Miscellaneous  Collections,''  each  volume  of  which  has  the  following 
preface : 

"  The  present  series,  entitled  *  Smithsonian  Miscellaneous  Collec- 
tions,' is  intended  to  embrace  all  the  publications  issued  directly  by 

*  As  there  is  no  Mayor  of  WashiDgton  at  present,  this  is  inoperative. 
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the  Smithsonian  Institation  in  octavo  form ;  those  in  quarto  constitut- 
ing the  *  Smithsonian  Contributions  to  Knowledge.'  The  quarto  series 
includes  memoirs,  embracing  the  records  of  extended  original  investi- 
gations and  researches,  resulting  in  what  are  believed  to  be  new  truths, 
and  constituting  positive  additions  to  the  sum  of  human  knowledge. 
The  octavo  series  is  designed  to  contain  reports  on  the  present  state  of 
our  knowledge  of  particular  branches  of  science;  instructions  for  col- 
lecting and  digesting  facts  and  materials  for  research ;  lists  and  syn- 
opses of  species  of  the  organic  and  inorganic  world ;  museum  cata- 
logues ;  reports  of  explorations ;  aids  to  bibliographical  investigations, 
etc.  'y  generally  prepared  at  the  express  request  of  the  Institution  and 
at  its  expense. 

"  The  position  of  a  work  in  one  or  the  other  of  the  two  series  will 
sometimes  depend  upon  whether  the  required  illustrations  can  be  pre- 
sented more  conveniently  in  the  quarto  or  the  octavo  form. 

<'Iu  the  Smithsonian  Contributions  to  Knowledge,  as  well  as  in  the 
present  series,  each  article  is  separately  paged  and  indexed,  and  the 
actual  date  of  its  publication  is  that  given  on  its  special  title-page,  and 
not  that  of  the  volume  in  which  it  is  placed.  In  may  cases  works  have 
been  published  and  largely  distributed  years  before  their  combination 
intb  volumes. 

*' While  due  care  is  taken  on  the  part  of  the  Smithsonian  Institution 
to  insure  a  proper  standard  of  excellence  in  its  publications,  it  will  be 
readily  understood  that  it  can  not  hold  itself  responsible  for  the  facts 
and  conclusions  of  the  authors,  as  it  is  impossible  in  most  cases  to  verify 
their  statements.'^ 

The  total  number  of  papers  published  in  the  30  volumes  of  "  Miscel- 
laneous Collections  ^  is  140,  each  volume  averaging  884  pages,  with  an 
aggregate  of  26,516  pages,  3,033  wood-cuts,  and  48  plates. 

3.  Annual  Reports. 

By  the  act  of  Congress  organizing  the  Institution  it  was  made  the 
duty  of  the  "  Board  of  Regents  to  submit  at  each  session  a  report  of  the 
operations,  expenditures,  and  condition  of  the  Institution.'^  These  an- 
nual reports  form  a  third  series  of  Smithsonian  publications.  They 
consist  of  the  reports  of  the  Secretary  to  the  Board  of  Regents  of  the 
operations  and  condition  of  the  Institution ;  the  reports  of  committees 
of  the  Board ;  reports  of  lectures ;  extracts  from  correspondence ;  orig- 
inal or  translated  articles  relating  to  the  history  and  progress  of  science, 
etc. 

The  first  report  was  submitted  by  the  Board  to  the  second  session  of 
the  29th  Congress,  1847,  and  formed  an  octavo  pamphlet  of  38  pages. 
A  similar  report  was  presented  annually  thereafter,  varying  in  size 
from  64  pages  to  326,  printed  in  pamphlet  form  with  paper  covers  up 
to  1853,  when  Congress  ordered  the  report  to  be  bound  in  cloth.  In  the 
volume  for  that  year  the  essential  portion  of  the  contents  of  the  pre- 
ceding seven  reports  was  reprinted,  and  this  is  now  considered  as  the 
first  of  a  set  of  Smithsonian  reports.  The  number  of  pages  was  limited 
between  1854  and  1876  to  400.  In  the  latter  year  this  restriction  was 
removed,  and  since  then  the  average  number  of  pages  has  been  600. 
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The  uumberof  copies  of  these  reports  for  general  distribution  ordereil 
by  Congress  has  been  very  variable,  the  largest  being  7,500  in  1874  and 
1875,  and  the  smallest  150  in  1847.  The  number  of  copies  granted  the 
Institution  each  year  is  shown  in  the  following  table: 


Number 

of  extra  copies  furnished  the  Institution  by  Congress  for  distribution. 

For  the 

Number  of 

For  .the 

Number  of 

For  the 

Number  of 

year 

copies. 

year. 

copies. 

year. 

copies. 

1847 

150 

1861 

2,000 

1875 

7,500 

1848 

1,000 

1862 

2,000 

1876 

ejm 

1849 

500. 

1863 

2,000 

1877 

6,500 

1850 

1,000 

1864 

2,000 

1878 

6,500 

1851 

2,000 

1865 

2,000 

1879 

7,000 

1852 

2,000 

1866 

2,000 

1880 

7,000 

1853 

3,000 

1867 

2,000 

1881 

7,000 

1854 

2,500 

1868 

2,000 

1882 

7.000 

1855 

2,500 

1869 

3,000 

1883 

7,000 

1856 

2.500 

1870 

5,000 

1884,  I   ? 
1884,  u  S 

7,000 

1857 

5,000 

1871 

5,000 

1858 

5,000 

1872 

5,000 

18H5,  I    } 

7,000 

1859 

2,000 

1873 

6,000 

1885,  11  S 

1860 

2,000 

1874 

7,500 

The  total  number  of  pages  in  the  41  volumes  of  annual  reports  is 
21,292,  average,  50  pages j  total*  number  of  woodcuts,  2,340,  and  148 
plates. 

4.  Bulletins  of  the  U.  8.  National  Museum. 

In  the  year  1875  a  fourth  series  of  publications  (octavo)  was  com- 
menced, entitled  "  Bulletins  of  the  National  Museum,"  intended  to  il- 
lustrate the  collections  of  natural  history  and  ethnology  belonging  to 
the  United  States,  constituting  the  National  Museum,  of  which  the 
Smithsonian  Institution  is  the  custodian. 

Thirty-one  of  these  bulletins  have  been  published,  with  an  aggregate 
of  7,475 pages,  623  woodcuts,  80  plates,  and  7  maps. 

5.  Proceedings  of  the  U.  S,  National  Museum. 

In  imitation  of  the  practice  of  those  learned  societies  which  publish 
periodically  descriptions  of  new  species,  etc.,  in  the  form  of  proceedings 
of  weekly  or  monthly  meetings,  and  thus  present  to  the  world  the  dis- 
coveries connected  with  the  establishment  at  the  earliest  practicable 
moment,  it  appeared  to  be  very  desirable  that  the  National  Museum 
should  have  some  medium  of  prompt  publication  for  announcing  de- 
scriptions of  specimens  received  (many  of  which  are  new  species),  as 
well  as  other  interesting  facts  relative  to  natural  history  furnished  by 
correspondence  of  the  Institution.  To  meet  this  want  a  fifth  series  of 
publications  (octavo),  entitled  "  Proceedings  of  the  National  Museum," 
was  commenced  in  1880.  They  are  printed  in  successive  signatures  as 
fast  as  material  sufficient  for  sixteen  pages  is  prepared,  and  distributed 
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at  once  to  scientific  societies  and  leading  active  working  naturalists  in 
this  country  and  in  Europe,*  each  signature  having  printed  at  the  bot- 
tom of  its  first  page  the  date  of  actual  issue,  for  settling  any  questions 
as  to  priority  of  publication.  Of  this  series  eight  volumes  have  been 
published,  comprising  6,052  pages,  with  109  cuts  and  72  plates. 

6.  Reports  of  the  Bureau  of  Ethnology. 

The  sixth  series  of  publications  is  the  annual  report  (in  imperial  oc- 
tavo) of  the  Bureau  of  Ethnology,  placed  by  Congress  in  charge  of  the 
Smithsonian  Institution.  Of  this  series  four  annual  volumes  have  been 
published— those  for  1879-'80, 1880-'81, 1881-'82,  and  1882-'83— with  an 
aggregate  of  2,369  pages,  1,821  cuts,  259  plates,  and  3  maps. 

The  distribution  of  these  volumes  to  individuals  is  wholly  by  members 
of  Congress  and  the  Director  of  the  Bureau,  Maj.  J.  W.  Powell. 

7.  Copyright. 

No  copyright  has  ever  been  secured  on  the  publications  of  the  Insti- 
tution. They  are  left  free  to  be  used  by  compilers  of  books  without  any 
restrictions,  except  that  full  credit  shall  be  given  to  the  name  of  Smith- 
son  for  any  extracts  which  may  be  made  from  them. 

8.  Use  of  Illustrations. 

Copies  of  the  wood  cuts  used  by  the  Institution  are  granted  to 
authors  or  publishers  on  payment  of  the  actual  cost  of  production  of 
electrotypes,  and  promise  to  give  proper  reference  to  the  article  in  which 
they  originally  appeared. 

9.  Size  of  editions. 

In  the  first  experiments  of  the  Smithsonian  system  of  publication 
the  proper  magnitude  of  the  editions  necessary  to  meet  the  immediate 
and  future  demand  could  not  be  accurately  ascertained.  The  number 
of  copies  of  the  contributions  then  fixed  upon  has  since  been  found  in- 
adequate, although  it  was  larger  than  that  usually  issued  by  other  insti- 
tutions. The  edition  has,  therefore,  been  augmented,  until  at  the 
present  time  1,000  copies  of  each  article  are  set  aside  to  be  combined 
into  volumes,  and  an  extra  number,  varying  with  the  probable  demand, 
struck  oiffor  separate  distribution,  and  for  sale. 

Each  article  is  complete  in  itself,  with  separate  paging,  title,  and  in- 
dex, and  without  any  necessary  relationship  to  others  combined  with 
it  in  the  same  volume. 

Of  the  early  volumes  of  Smithsonian  Contributions,  the  edition,  for 
reasons  already  explained,  was  less  than  that  of  the  succeeding  ones, 
so  that  complete  sets  can  not  now  be  furnished. 

In  the  year  1862  the  plan  of  stereotyping  every  article  printed  by 

*  Professor  Baird's  report  for  1880. 
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the  Institution  was  adopted,  the  plates  being  capefully  preserved,  thus 
making  it  practicable  at  any  time  to  issue  new  editions  except  where 
expensive  lithographic  plates  were  used,  a  limited  number  only  of 
impressions  from  these  having  been  taken. 

A  number  of  the  earlier  articles  in  octavo  were  out  of  print  before 
the  commencement  of  the  series  of  "  Miscellaneous  Collections,^  and 
consequently  are  not  included  in  them. 

The  printing  of  the  "  Bulletins  ^  and  "  Proceedings  "  is  authorized 
by  the  Department  of  the  Interior  and  paid  for  out  of  its  fund.  An 
edition  of  1,000  copies  is  published,  of  which  one-half  is  distributed  by 
the  Department  of  the  Interior  and  one-half  by  the  Institution. 

10.  Distribution  of  publications. 

The  distribution  of  the  publicatious  of  tlielnstitution  is  tomakeknown 
to  the  world  the  truths  which  may  result  from  the  expenditure  of  the 
Smithson  fund.  For  this  purpose  the  "  Contributions  to  Knowl- 
edge ^  are  so  distributed  as  to  be  accessible  to  the  greatest  number  of 
readers ;  that  is,  to  large  central  libraries. 

They  are  pres  ented  on  the  express  condition  that,  while  they  are  care- 
fully preserved,  they  shall  be  accessible  at  all  times  to  students  and 
others  who  may  desire  to  consult  them,  and  be  returned  to  the  Institu- 
tion in  case  the  establishments  to  which  they  are  presented  at  any  time 
cease  to  exist. 

Full  sets  of  the  publications  can  not  be  given  to  all  the  libraries 
whicli  apply  for  them,  since  this  is  impossible  with  the  limited  income 
of  the  Institution,  and,  indeed,  if  care  bo  not  exercised  in  the  distribu- 
tion, so  large  a  portion  of  the  income  will  be  annually  expended  on  the 
production  of  copies  for  distribution  of  what  has  already  been  pub- 
lished that  nothing  further  can  be  done  in  the  way  of  new  publications. 

The  rules  governing  the  distribution  of  the  Smithsonian  publications 
are  appended.  To  enable  institutions  not  coming  within  their  provisos, 
as  well  as  individuals,  to  procure  copies  of  such  as  may  be  desired,  a 
small  number  is  set  aside  and  sold  by  the  Institution  at  a  price  which 
is  intended  merely  to  cover  the  actual  cost  of  their  publication. 

11.  Bules  for  distribution  of  the  publications  of  the  SmitJisonian  Insti- 
tution. 

TO  INSTITUTIONS. 

The  publications  of  the  Smithsonian  Institution  are  furnished — 

1st.  To  learned  societies  of  the  first  class,  which  present  complete 
series  of  their  publications  to  the  Institution. 

2d.  To  public  libraries  containing  25,000  volumes. 

3d.  Institutions  devoted  exclusively  to  the  promotion  of  particular 
branches  of  knowledge  may  receive  such  Smithsonian  publications  as 
relate  to  their  respective  objects. 
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TO  INDIVIDUALS. 

There  is  no  gratuitous  distribution  to  individuals  of  the  publications 
of  the  Institution. 

They  can  only  be  obtained  by  purchase,  exchange  of  books  or  speci- 
mens, or  by  services  rendered  to  the  Institution. 

12.  Form  of  appUeaiion  for  publications. 

To  the  8mit1i8onian  Institution,  Wa^shington,  D.  C: 

Date,  Id 

In  behalf  of  the  ,  we  respectfully  apply 

for  the  publications  of  the  Smithsonian  Institution,  on  condition  that  all 
volumes  received  shall  be  carefully  preserved,  be  accessible  to  any  per- 
son who  may  wish  to  consult  them,  and  be  returned  to  the  Smithsonian 
Institution  in  case  the  establishment  at  any  time  ceases  to  exist. 

1.  Name  of  establishment _ ^ 

2.  Location — Town 

State : 

3.  When  established ^^ 

4.  Character _  _ __ _. 

5.  Buildings  and  property 

6.  Permanent  fund •_ 

7.  Annual  income. _ , 

8.  Volumes  in  library 


9.  Number  of  persons  having  ose  of  books 

10.  Date  of  last  catalogue  of  library _ 

11.  What  publications  made 

(Send  printed  list  if  possible.) 

12.  Name  of  officers:    President 

Secretary 

Librarian 

13.  Addresses  of  principal  scientific  men  connected  with  the  establishment  and  sub- 

jects in  which  specially  interested _ 


I  recommend  the  above  application. 


Member  of  Congress, 

^DUtrict State. 
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LIST  OF  PUBLICATIONS  OF  THE  SMITHSONIAN  INSTI- 
TUTION. 


Note. — A  to  Q  indicate  early  pnblications  not  embraced  in  the  regnlar  series. 

A.  Joarnal  of  Proceedings  of  the  Kegents  of  the  Smithsonian  Institu- 

tion at  the  city  of  Washington,  beginning  on  the  first  Monday  of 
September,  1846.    1846.    8vo.,  pp.  32. 

B.  Report  of  the  Organization  Committee  of  the  Smithsonian  Institu- 

tion, with  the  resolutions  accompanying  the  same  and  adopted 
by  the  Board  of  Regents;  also,  the  Will  of  the  testator,  the  act 
accepting  the  bequest,  and  the  Act  organizing  the  Institution. 
1847.  8vo.,  pp.  32. 
0.  Digest  of  the  act  of  Congress  establishing  the  Smithsonian  Institu- 
tion.   August  10,  1846.    8vo.,  pp.  8. 

D.  Address  delivered  on  occasion  of  laying  the  Cornerstone  of  the 

Smithsonian  Institution,  May  1,  1847.  By  George  M.  Dallas, 
Chancellor  of  the  Institution.    1847,    8vo.,  pp.  8. 

E.  Smithson's  Bequest.    Professor  Henry's  exposition  before  the 

New  Jersey  Ilistorical  Society,  at  its  meeting  in  Princeton,  on 
Wednesday,  September  27,  1847.    8vo.,  pp.  8. 

P.  First  Report  of  the  Secretary  of  the  Smithsonian  Institution  to  the 
Board  of  Regents ;  giving  a  Programme  of  Organization,  and  an 
account  of  the  operations  during  the  year.  Presented  December 
8,  1847.     1848.    8vo.,  pp.  48. 

G.  [First]  Report  from  the  Board  of  Regents,  submitted  to  Congress, 
of  the  operations,  expenditures,  and  condition  of  the  Smithsonian 
Institution.  Senate  Doc.  211;  Twenty-ninth  Congress,  second 
session.    1847.    8vo.,  pp.  38. 

H.  Second  Report  of  the  Board  of  Regents  of  the  Smithsonian  Institu- 
tion, to  the  Senate  and  House  of  Representatives,  showing  the 
operations,  expenditures,  and  condition  of  the  Institution  during 
the  year  1847.  Thirtieth  Congress,  first  session.  Senate  Mis. 
No.  23.    1848.    8vo.,  pp.  208. 

CONTENTS. 

Report  of  Prof.  J,  Hknry,  and  Proceedings  of  the  Board. 

Gallatin,  A.;  Robinson,  E.;  Bartlett,  J.  U. ;  Turner,  W.  W.  ;  Morton, 

S.  G. ;  Marsh,  G.  P.    On  publication  of  Squior  &  Davis's  Ancient 

Monuments. 
Jewktt,  C.  C.    Report  on  plan  of  library. 
LooMis,  E.    Report  on  meteorology  of  the  United  States. 
Espy,  J.  P.    On  meteorology. 
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I.  Third  Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian 
Institution,  for  the  year  1848.  Thirtieth  Congress,  second  ses- 
sion.   H.  R.  Mis.,  No.  48.     1849,    8vo.,  pp.  64. 

CONTENTS. 

Beport  of  Prof.  J.  Henry,  and  Proceedings  of  the  Board.  ^ 

Jewbtt,  C.  C.    Report  on  library.  ^ 

Stevens..  H.    Prospectus  of  a  Bibliograpbia  Americaua. 

Hare,  E.    Letter  relative  to  gift  of  apparatus. 

Guyot,  a.     On  metric  system  for  scientific  observations. 

J.  Programme  of  organization  of  the  Smithsonian  Institution.  Pre- 
sented in  the  First  Annual  Report  of  the  Secretary,  and  adopted 
by  the  Board  of  Regents,  December  13, 1847.    1847.    4to.,  pp.  4. 

K.  Correspondence  relative  to  the  acceptance  for  publication  of  the 
Ethnological  Memoir  of  Messrs.  Squier  and  Davis.  1847.  8vo., 
pp.  8. 

L.  [First]  Report  of  the  Organization  Committee  of  the  Smithsonian 
Institution.  Reprinted  from  the  National  Intelligencer,  Decem- 
ber 8,  1846.    8vo.,  pp.  8. 

M.  Reports,  etc.,  of  the  Smithsonian  Institution,  exhibiting  its  plans, 
operations,  and  financial  condition  up  to  January  1, 1849.  From 
the  Third  Annual  Report  of  the  Board  of  Regents.  Presented  to 
Congress  February  19,  1849.    1849.    8vo.,  pp.  72. 

H.  Officers  and  Regents  of  the  Smithsonian  Institution,  with  the  act 
of  Congress  accepting  the  bequest,  and  the  act  incorporating 
said  institution.    1846.    Svo.,  pp.  14. 

0.  An  act  to  establish  the  Smithsonian  Institution.  Approved  August 
10,  1846  5  pp.  8. 

P.  Hints  on  Public  Architecture,  containing,  among  other  illustra- 
tions, views  and  plans  of  the  Smithsonian  Institution;  together 
with  an  appendix  relative  to  building  materials.  Prepared  on 
behalf  of  the  Building  Committee  of  the  Smithsonian  Institu- 
tion, by  Robert  Dale  Owen,  chairman  of  the  committee. 
1849.    4to.,  pp.  140,  99  wood-cuts,  15  plates. 

Q.  Check  list  of  periodical  publications  received  in  the  reading-room 
of  the  Smithsonian  Institution,  for  the  year  1853.  1853.  4to., 
pp.  28. 

BEGULAB  SERIES. 

1.  Ancient  Monuments  of  the  Mississippi  Valley ;  comprising  the  results 
of  extensive  original  8ui;vey s  and  explorations.  By  E.  G.  Squier 
and  E.  fl.  Davis.  1848.  4to.,  pp.  346, 207  woodcuts,  48  plates. 
(S.  C,  I.) 


Digitized  by  VjOOQ IC 


494  CATALOGUE    OF   PUBLICATIONS. 

2.  Smithsonian  Contributions  to  Knowledge.  Vol.  I.  1848.  4to.,  pp. 
360,  207  woodcuts,  48  plates. 

Contents. 

Squirr  and  Davis.    Ancient  Montiments,  Mississippi  Valley.    No.  1. 

8.  K^iearches  relative  to  the  Planet  Neptune.  By  Sears  0.  Walkee. 
1849.    4to.,  pp.  60..   (S.  C,  n.) 

4.  Ephemeris  of  the  Planet  Neptune  for  the  Opposition  of  1848.  By 
Sears  C.  Walker.    1848.    4to.,  pp.  8.    (S.  0.  ii.) 

6.  Ephemeris  of  the  Planet  Neptune  from  the  date  of  the  LalandeObser- 
vationsof  May  8  and  10, 1795,and  for  the  Opposition  of  1846, 1847, 
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68  figures.    (S.  C,  n.) 

21.  Fourth  Annual  Eeport  of  the  Board  of  Eegents  of  the  Smithsonian 

Institution,  for  the  year  1849.  Thirty-first  Congress,  first  ses- 
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CuLBERTSON,  T.  A.    Expedition  to  the  Manvaises  Torres  and  Upper  Mis- 
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century.  Translated  and  arranged  for  the  Smithsonian  Institu- 
tion, by  Charles  Rau.     1865.    8vo.,  pp.  41. 
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Description  of  Scicena  acieraj  a  New  Species  of  Scitma  from  Mazatlan 
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To  <*friend8of  theMasenm/'    Spencer  F.  Baird 

Petroleam  collections.    Spencer  F.  Baird 
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367  Flora  of  Alaska.    Rothrock 1867 
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392  Prehistoric  Antiquities  of  Hungary.    Romer 1876 
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396  History  and  climate  of  New  Mexico.    McParlin 1877 

397  Latimer  Antiquities.    Mason 1876 
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399  Color-blindness.    Holmgren 1877 

400  Aboriginal  Strnotores  in  Georgia.    Joxes 1877 

401  Mexican  Axolotl.    Wsishank 1877 
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403  Gold  Ornament  from  Florida.    Rau 1877 

404  Polychrome  Bead  from  Florida.    Haldrmak 1877 

405  Henry  and  the  Telegraph.    Taylor 1878 

406  Reaearchos  in  Sound.    Henry 1878 

407  Memoir  of  Joseph  Henry.    Gray 1878 

408  Report  of  Secretary  for  1878.    Baird ? 1878 

409  Report  of  Museum  Building  Commission  and  Architects 1879 

410  Reports  of  Observatories.    Holdkn 1879 

411  Irritation  of  Polarized  Nerve.    LAUTKKBAcn 1878 

415  Savage  Weapons.    Knight 1879 

418  Report  of  Secretary  for  1879.    Baird 1879 

419  Reportof  Secretary  for  18i:?0.    Baird. 1880 

420  Anthropological  Investigations.    Mason 1879 

421  Index  to  Anthropological  Articles.    Borhmer 1879 

426  SynopsisofHerschel's  Writings.    Holdbn  and  Hastings 1880 

427  Progress  in  Astronomy.    Holdrn 1880 

428  **          Geology  and  Mineralogy.    Hawes 1880 

429  "          Physics  and  Chemistry.    Barker 1880 

430  "           Botany.    Farlow 1880 

431  **          Zoology.    Gill 1880 

432  **         Anthropology.    Mason 1880 

433  Report  of  Visit  to  Luray  Cave.    Mason 1880 

434  Report  of  Museum  Building  Commission  and  Architects 18d0 

435  Sne]l*s  Barometric  Observations.    Loud 1880 

436  List  of  Periodicals  received  by  Smithsonian  Institution 1880 

438  Reports  of  Observatories.    Holden  and  Ba;:nMER 1880 

439  Warming  and  Ventilating  Buildings.    Morin 1873^ 

440  Anthropological  Articles.     Rau 1863-77 

479  Report  of  Professor  Baird  for  1881 " 1881 

481  Miscellaneous  Papers  on  Anthropology,  1881.    Mason 1881 

482  Tuckahoe,  or  Indian  Bread.    Gore ^ 1881 

483  Progress  in  Astronomy,  1881.  Holden 1881 

484  Progress  in  Meteorology,  1881.    Abbe 1881 

485  Progress  in  Physics  and  Chemistry,  1881.    Baker 1881 

486  Progress  in  Botany,  1881.   FariX)W 1881 

487  Progressin  Zoology,  1881.    Gill 1881 

488  Progress  in  Anthropology,  1881.  Mason 1881 

491  Report  of  National  Museum  Building  Commission.  January,  188*2 1881 

510  Report  of  Assistant  Director  of  Museum  for  1881.  Goode 1881 

520  ReportofSecretary  for  1882.    Baird 1882 

524  Reportof  Assistant  Director  of  Museum  for  1882.   Goode 1882 

525  Progress  in  Astronomy  in  1882.   Holden.., 1862 

526  Progress  in  Geology  in  1882.  Hunt 1888 

527  Progress  in  Geography  in  1882.   Green ; 1882 

528  Progress  in  Meteorology  in  1882.  Abbe 1882 

529  Progress  in  Physics  in  1882.   Barker 1882 

530  Progress  in  Chemistry  in  1882.   Bolton 1882 

531  Progress  in  Mineralogy  in  1882.    Dana 1882 

532  Progress  in  Botany  in  1882.    Farlow 1882 

533  Progress  in  Zoology  in  1882.    Gill 1888 
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534  Progress  in  Anthropology  in  1882.    Mason 1882 

535  Miscellaneous  papers  on  Anthropology.     1882 1882 

574  Progress  in  Astronomy  iu  1883.   II6lden 1883 

575  Progress  in  Geology  in  1883.   Hu.VT 1883 

576  Progress  in  Geography  in  1883.  Greex 1883 

577  Progress  in  Meteorology  in  1883.  Abde ISSi 

578  Progress  in  Physics  in  1883.   Baiocer 1883 

579  Progress  in  Chemistry  in  1883.  Bolton 1833 

580  Progress  in  Mineralogy  in  1883.  Dana li^83 

581  Progress  in  Botany  in  1883.   Farlow 18rf3 

582  Progress  in  Zoology  in  1883.  Gill 1883 

583  Progress  in  Anthropology  in  1883.  Mason 1383 

584  Aurora  Borealis  or  Polar  Light.  LOOMIS 1865 

585  Addresses  at  Unveil ing  of  Joseph  Henry  Btatue.    Waitr  ;  Porter 1833 

586  Report  of  Secretary  for  1883.    Baird Ii83 

587  Report  of  Assistant  Director  of  Maseara  for  1883.    Goodr 1833 

588  Miscellaneous  papers  relating  to  Anthropology.    1883 1 883 

605    Comparali  vo  Phonalogy  of  Fonr  Sioux  Languages.    Dorset 1883 

608  Report  of  Secretary  for  1884.    Baird 1384 

609  Progress  in  Astronomy  in  1884.    Holdbn 1834 

610  Progress  in  Nor  J  h  American  Palssontology  in  1884.    Marcou 1384 

611  Progress  in  Geography  in  1884.    Green 1384 

612  Progress  in  Meteorology  in  1884.    Abbe 1884 

613  Progress  in  Physics  in  1884.    Barker 1384 

614  Progress  in. Chemistry  iu"1884.    Bolton 1384 

615  Progress  in  Mineralogy  in  1884.    Dana 1384 

616  Progress  in  Ynlcanology  and  Seismology  in  1884.    Rockwood 1 384 

617  Progress  in  Zoology  in  1884.    Gill 1384 

618  Progress  in  Anthropology  in  1884.    Mason 1334 

619  Antiquities  of  Pantaleon,  Guatemala.    Vreeland  and  Bbansford 1384 

620  Papers  relating  to  Anthropology.    1884 Ii8i 

621  The  Guesde  Collection  of  Antiquities.    Mason 1384 

627  Price  List  of  Smithsonian  Puhlications.    July,  1885 1885 

628  Index  to  the  Literature  of  Uranium.    Bolton 1885 

629  Report  of  the  Secretary  for  1885.    Baird 18H5 

632  Progress  in  Geography  in  1885.    Goodrich 1885 

633  Progress  in  Chemistry  in  1885.    Bolton 1885 

634  Progress  in  Vnlcanology  and  Seismology  in  18a5.    Rockwood 1835 

635  List  of  Foreign  Correspondents.    July  1,  1885.    Boehmbr 1885 

638  Progress  in  Physics  in  1885.    Barker 1835 

639  Progress  in  Mineralogy  in  1885.    Dana 1835 

640  Progress  in  Anthropology  in  1885.    Mason 1885 

641  Progress  in  Astronomy  in  1885.    WiNLOCK 1835 

642  Record  of  North  American  Palaeontology  for  1885.    Marcou 1^^ 

643  Progress  in  Zoology  in  1885.    Gill 1885 

644  Vulcanic  Eruptions  and  Earthquakes  iu  Iceland.    Boehmbr 1885 

645  Miscellaneous  papers  relating  to  Anthropology.    1885 1835 

651    Report  of  Secretary  for  1885-80.    Baird.    18S> 1836 
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C  Dijjest  of  Act  of  CongresH. 

P  Hints  on  Public  Architecture.     Owkn. 

(X  Check  list  of  Periodicals. 

18  Report  on  the  Discovery  of  the  Planet  Neptune.    Gould. 

47  On  Construction  of  Catalogues  of  Libraries.    Jkwrtt. 

43  Bibliography  of  American  Natural  History  for  1W.^)1.    Gihard. 

62  Catalogue  of  Described  Coleoptera  of  the  United  States.    Mblshkimkr. 

64  List  of  Foreign  Institutions. 

65  Registry  of  Periodical  Phenomena. 

66  The  Annular  Eclipse  of  May  26,  1854. 

68  Vocabulary  of  the  Jargon.    Mitchell  and  Turnrr. 

69  Listof  Domestic  Institutions. 

93  Meteorological  Observations  for  1855. 

101  Map  of  the  Solar  Eclipse. 

105  Catalogue  of  North  American  Mammals.    Baird. 

106  Catalogue  of  North  American  Birds.    Baird. 
116  List  of  Public  Libraries.    Rhrrh. 

157  Results  of  Meteorological  Observations,  1854-1859.     Vol.  I. 

170  Comparative  Vocabulary. 

182  Result^j  of  Meteorological  Observattons,  1854-1859.    Vol.  ii. 

185  List  of  Birds  of  Mexico,  etc.     Baird. 

193  List  of  Duplicate  Shells  collected  by  Wilkes. 

217  Letter  of  M.  Hoek  on  Meteoric  Shower. 

225  List  of  Foreign  Correspondents. 

226  List  of  Smithsonian  Publications. 

260  Regulations  of  the  Smithsonian  Institution. 

278  Check  list  of  Publications  of  Smithsonian  Institution. 

290  Circular  for  distribution  at  Centennial. 

347  Nomenclature  of  Clouds. 

350  Map  of  Stars  near  the  North  Pole. 

359  Planisphere  of  th«  Visible  Heavens. 

366  Directions  for  collecting  Dlatomacea,  etc.    Edwards.  • 

414  Base  Chart. 

437  Check  list  of  Smithsonian  Publications. 

466  Directory  of  Officers  aod  Employ6s. 

537  Archieological  Map  of  the  District  of  Columbia.    Krngla. 
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Author. 

Title  of  work. 

1 

SQUIER,  E.G.»AND 

Ancient  Monnnients  of  Missis- 

Davih, E.  H. 

sippi  Valley. 

3 

Walked,  S.  C 

Researches  Planet  Neptune. 

4 

Walker,  S.  C 

Ephemeris  of  Neptune  for  1848. 

5 

Walker,  8.  C 

Ephemeris  of  Neptune  for  1849. 

6 

Walker,  S.  C 

Ephemeris  of  Neptune  for  1850. 

7 

Walker,  S  C 

Ephemeris  of  Neptune  for  1851. 

8 

DowNES,  John.... 

Ocoultations  in  1848. 

9 

DowNEs,  John  — 

Ocoultations  in  1849. 

10 

DowNES,  John — 

Occultations  in  1850. 

11 

DowNEs,  John  — 

Occnltations  in  1^51. 

12 

Libber,  Francis.. 

Vocal  sounds  of  L.  Bridgman.. . 

13 

Ellet,  Charles  .. 

Physical  Geography  of  United 

States. 
Memoir  on  Mosasaurus 

14 

GiBBES,  R.W 

Squier,  E.  G 

15 

Aboriginal  Monuments  of  New 
York. 

IG 

Agassiz,  Louib 

Classification  of  Insect* 

17 

Hare,  Robert  — 

Explosiveness  of  Niter 

20 

Bailey,  J.  W 

Microscopic     Examination     of 

Soundings. 
Plant®  WnghtiansD,  Part  I 

22 

Gray,  Asa 

2:3 

Bailey,  J.W 

Microscopic     Observations     in 
Sooth  Carolina,  Georgia,  and 
Florida. 

24 

Walker,  S.C 

Ephemeris   of  Neptune,    1852. 

Appendix  I. 
Occultations  in  1852. 

29 

DowNEs,  John  — 

30 

GiRARD,  Charles*. 

Fresh-water    Fishes   of    North 
America. 

32 

Harvey,  Wm.H  .. 

Marine  Alg»  of  North  America. 

PartL 
Law  of  Deposit  of  Flood  Tide.. 

33 

Davis,  Chas. H  ... 

35 

Locke,  John 

Observations  on  Terrestrial  Mag- 
netism. 

36 

Secchi,  a 

Researches  on  Electrical  Rhe- 

ometry. 
Ancient  Works  in  Ohio 

37 

Whittlesey,  Ch.. 
RiGGS,  S.  R 

40 

Dakota  Grammar  and  Diction- 

ary. 

41 

Lkidy,  Joseph 

Gray,  Asa.... 

Extinct  American  Ox  ...... .... 

42 

Plant®  Wrightian®.    Part  II..  - 

43 

Harvey,  Wm.H  .. 

Marine  Algte  of  North  America. 
Part  II. 

44 

Leidy,  Joseph.... 

Flora  and  Fauna  within  Living 
Animals. 

45 

Wyman,  Jeffries. 

Anatomy  of  Rana  Pipious 

46 

ToRREY,  John  .... 
Stimpson,  Wm 

Plants  Fremont ianse 

50 

Marine  Invertebrrtta  of  Grand 

Mauan. 


Commissions  of  refer- 
ence. 


E.  Robinson,  J.  R.  Bart- 
lett,  W.  W.  Turner, 
S.  G.  Morton,  G.  P. 
Marsh. 


W.W.8.Bli88,D.L.Dix. 
A.  Mordecai,  F.  A.  Smith, 

M.L.Smith. 
Louis  Agassiz,  Henry  D. 

Rogers. 
Brantz  Mayer,  Wm.  W. 

Turner. 
C.   D.  Meigs,  Thaddeua 

W.  Harris. 
John  Torrev,  J.  J.  Abert. 
Lewis  R.  Gibbes,  Wm.  B. 

Rogers. 
John  Torrey,  John  Ca- 
rey. 
Wm.  B.  Rogers,  Lewis  R. 

Gibbes. 


Jared  P.  Kirtland,  J.  £. 

Holbrook. 
J.  W.  Bailey,  Asa  Gray. 

L.  Agassiz,  A.  Guyot. 
Elias  Loomis,  Julius  £• 

Hilgard. 
J.  H.  Lane,  Jas.  Curley. 

Brantz  Mayer,  E.  G. 
Squier. 

Minnesota  Historical  So- 
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Nicaragua,  Ometepe— Charles  C.  Nuttino.    (R.  1883) 588, 593 
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Pennsylvania,  Southwestern— Rev.  Horace  Hayden.    (R.  1881) 461, 515 

Porto  Rico,  Latimer  collection— O.  T.  Mason.    (R.  1876) 299,397 

Southern  States— H.  C.  Wiluams.    (R.  1870) 244 

Tennessee — 
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collection  of  the  U.  S.  National  Museum — C.  Rau 287 

Congress,  International,  Antwerp.    (R.  1866) 214 
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for  1880— Cluss  AND  Schulzk.    (R.  1880) 442,434 
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for  1884— Cluss  AND  SciiULZE.    (R.  1884) 623 
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temperature— I.  I.  Hayes 196 

winds— 1. 1.  Hayes 196 

Arenicola  glacialis,  new  species,  from  Arctio  Alaska,  description  of— J.  Mur- 

DOCK.    (P,  1884) 607 
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cretaceous  fossils  from— C.  A.  White.    (P.  1831) 467 
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Independence  County,  mounds  in— Dr.  A.  Jones.    (R.  1881) 481,515 
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Phillips  County,  ancient  pottery— J.  H.  Deverkux.    (R.  1872) ; 271 
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AstaidjB,  list  of,  in  the  National  Museum— W.  Faxon.    (P.  1885) 660 
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discussion  of  Piazzi's— B.  A.  Goold.     (R.  1863) 187 
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Parts  VII,  VIII,  IX 175 

Parts  X,  XI,  XII 186 

Parts  i-xu 195 

eulogy  on  James  A.  Pearce.     (R.  1862) 150 

eulogy  on— J.  Henry.    (R.  1870) 244,329.379 

lecture  on  Switzerland.    (R.  1870) 244 

list  of  scientific  papers  of— B.  A.  Gould.     (R.  1870) 244,329,379 

magnetic  survey  of  Pennsylvania 166 

notice  of  James  P.  Espy.    (R.  1859) 110 

noticeof  G.  WUrdemann.     (R.  1859) 110 

Bacue,  G.  M.    Hail-storm  in  Texas.   (R.  1870) 244 

Bacteria,  putrefactive,  action  of  dry  heat  and  sulphurous  acid  upon.     (P.  \HS\)    407 
Baegert,  J.    Aboriginal  inhabitants  of  California  peninsula.     (R.  1863;  R. 

1804) 187,188,440,361 

Bafllu's  Bay,  meteorological  observations  in— F.  L.  McClintock 146 

Bahama  Islands,  Carolina,  Florida  and,  Catesby^s  Natural  History  of,  figures 

of  fishes  in  identification  of— D.  S.  Jordan.    (P.  1884) 6C7 

Bailey,  J.  W.— 

algo) 13 

diatomacoa 23,  (;3 

infusoria ^3 

microscopical  examination  of  soundings,  Atlantic  coast 20 

microscopical  observations  in  South  Carolina,  Georgia,  Florida 23 

new  species  and  localities  of  microscopical  organisms 63 

Bailey,  W.  B.  F.    Antiquities  of  Spalding  County,  Ga.    (R.  1877)  ...• 323 

Baird,  S.  F.— 

alphabetical  index  of  genera  of  birds ^...     108 

arraugeraeut  of  families  of  birds 210 

bibliography  of— G.  B.  Goodk 508 

catalogue  of  North  American  birds octavo,  108;  quarto,  106 

catalogue  of  North  American  mammals 105 

Circular — 

concerning  department  of  insects.     (P.  16S1) 467,448 

in  reference  to  building-stone  collection.     (P.  1H81) 407,453 

in  reference  to  petroleum  collectious.    (P.  IS81) 467,447 

in  reference  to  shipping  fresh  fish  and  other  animals 384 
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relative  to  scientific  and  literary  exclianges .* 324 

requesting  material  for  the  library  of  the  National  Museum.  (P.  1881)  .467, 458 

to  friends  of  the  Museum.    (P.  1881) 467,446 

directions  for  collecting,  preserving,  and  transporting  specimens  of  natural 

history.    (R.  1856) 91,34 

fishes  on  the  coast-s  of  New  Jersey  and  Long  Island.    (R.  1854) 75, 348 

instructions  for  collect! Dg  insects.    (R.  1858) 109 

instructions  for  collecting  nests  and  eggs  of  North  American  birds.    (R. 

1858) 109,139 

lending  of  type  specimens.    (P.  1886) : 637 

list  of  explorations  furnishing  collections  to  National  Museum,  1838  to  1877 

(R.1877) 323 

list  of  sources  from  which  specimens  have  been  derived,  18;id  to  1867.    (R. 

1867) 215 

memoranda  of  inquiry  relative  to  food  fishes 231 

Museum  miscellanea 164 

notes  on  aboriginal  shell-mounds  on  coast  of  New  Brunswick  and  of  Now 

England.    (P.  1881)  467 

notes  on  Henry's  researches  on  sound.    (R.  1878) 341,406 

on  reports  of  recent  scientific  progress.     (R.  1880-1885) . 442, 515, 540, 593, 623, 649 

questions  relative  to  food  fishes • 234 

register  of  periodical  phenomena 65, 148 

report  of  Secretary  for — 

1878.  (R.  1878) 341,408 

1879.  (R.  1879) 345,418 

1880.  (R.  1880; 442,419 

1881.  (R.  1881)... 515,479 

1882.  (R.  1882)...., 540,520 

1883.  (R.  1883) 593,586 

1884.  (R.  1884) 623,608 

1885.  (R.  1885) 649,629 

1885-86.     (R.  1886) 651 

report  on  Centennial  Exhibition.     (R.  1876) 299,307 

report  on  and  statistics  of  British  Museum.     (R.  1850) 28 

report  on  plan  of  exhibit  at  the  International  Exhibition  at  Philadelphia. 

(R.18:5) 298 

reports  on  publications,  exchanges,  explorations,  and  Museum,  1851-1877. 

(R.   1851-1877) 51,57,67,75,77,91, 107, 109, 110, 147. 119, 150, 187, 188, 

209, 214, 215, 224, 228, 244, 249. 271, 275,  ti,^5,  *il>t;.  t^lK),  :*23 

review  of  American  birds.    Pa.it  I.    North  and  Middle  America  . .  -  - 181 

scientific  instructions  to  Captain  Hall.     (R.  1871) ii4t) 

scientific  investigations  in  Russian  America.    Natural  history 207 

Baird,  S.  F.  ;  GiUAKD,  C.    Catalogue  of  North  American  reptiles.    Part  I,.., ,     49 

Balfour,J.    The  wind  and  fog.     (R.  1866) .,.--    S14 

Balloon  ascensions,  account  of— J.  Glaisiier.     (R.  1863) ,.,..-.,    187 

See  also  Aeronautics. 

Baltzell,  J.    Winds  in  Florida.     (R.  1866) -    214 

Bancroft,  G.— 

memorial  to  Congress  for  new  Musotim  building.     (R.  1876) .,-,.,    29D 

on  publication  of  Spanish  works  on  Now  Mexico.     (R.  1855) .,,      77 

Bannister,  H.  M.— 

climate  of  Alaska.     (R.  1866) -.*,..,_     'Jli 

formation  of  clouds  over  Gulf  Stream.     (R.  1866) 2H 

Banta,  W.  V. ;  Garrrtson,  John.    Mounds  at  Snake  Don,  near  Salem*  lU^ury 

C..!,,  I..^    (E.  1S81) j,.,;^     Q^15f«l- 
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Baptist  Missionary  Society.    Yoraba  grammar  and  dictionary 98 

Barber,  Oeorgb  W.    Moand  near  the  National  Home,  Milwaukee  County, 

Wis.    (R.  1881) 515,481 

Barbada,  oatalogae  of  Ober's  collection  of  birds  of— G.  N.  Lawrence.  (P.  1878) .    333 
Barker,  G.  F.— 

Accoant  of  progress  in  chemistry  and  physics.    1881.    (B.  1881 ) 515, 485 

Accoant  of  progress  in  physics — 

(R.  1880) 442,429 

1882.  (R.1882) 540,529 

1883.  (R.  1883) 593,578 

1884.  (R.1884) • 623,613 

1885.  (R.1885) 649,638 

Recent  progress  in  chemistry.    (R.1880) 442,429 

Barnard,  F.  A.  P.    Lectores  on  the  undalatory  theory  of  light.    (R.  1862) 150 

Barnard,  J.  G.— 

Eulogy  on  GeneralJoseph  G.  Totten.    (R.  1865) 209 

Internal  stmcture  of  the  earth 310 

Problemsof  rotary  motion 240 

Barnard,  V.    Birds  of  Chester  County,  Pa.    (R.  1860) 147 

Barnstable  County,  Mass.,  shell-heaps  in— Daniel  Wixa.    (R.  1881) 515,481 

Barometer —  ' 

account  of  Green's.    (R.  1885) 77,148 

Green's  standard 148 

horary  variations  of  the— F.  Vaillant  ;  J.  Henry.    (R.  1866) 214 

influence  ofrain  upon  the— J.  Hann.    (R.  1877)' 323,398 

rain  and  snow  gauges— R.  H.  Gardiner.    (R.  1858) 109 

tables,  on  construction  of — F.  F.  Tuckett.    ( R.  1867) 215 

tube  breaking  suddenly— L.  F.Ward.    (R.  1866) 214 

tubes,  on  filling— J.  Green;  W.  Wt^RDEMANN.    (R.  Id59) 110 

Barometers — 

at  the^ew  Observatory,  verification  ot— J.  Welsh.    (R.  1869) 110 

experiments  on  aneroid— B.  Stewart.    (R.  1868) 224 

Barometric — 

minima  and  rain-fall— J.  T.  Rbtb.    (R.  1877) 323,398 

observations,  discussion  of  Snell's— F.  H.  Loud.    (R.  1880). 442,435 

observations,  results  of 157 

variations  and  atmospheric  currents,  relation  between— M.  Peslin.    (R. 

1877) 323,398 

Barometrical  tables— A.  Gutot 153 

Barrandt,  a.— 

Ancient  earthworks  on  the  Upper  Missouri.    (R.  1870) 244 

Haystack  Mound,  Dakota.    (R.  1872) 271 

Barren  County,  Ky.,  mounds  in— R.  B. Evans.    (R.  1881) 515,481 

Bartlett,  J.  R.    On  publication  of  Squier  and  Davis's  Ancient  Monuments. 

(R.  1847) H,K 

Bartram,  J.    Antiquities  of  Florida.    (R.1874) 2«6 

Bascanium  flagelliforme  bicinctum,  new  subspecies,  description  of— II.  C.  Tar- 
row.    (P.  1883) 548 

Base  chart  of  the  United  States— C.  A.  SCHOTT 414 

Bases — 

ammonia-cobalt,  researches  on— W.  Gibbs  ;  F.  A.  Genth 88 

organic— A.  Bauer.    (R,  1872) 271 

Basket-work  of  the  North  American  Aborigines— O.  T.  Mason.    (R.  1884,  ii) . . . .    648 

Bass,  striped— 

no'ie  on  scientific  name  of— D.  S.  Jordan.    (P.  1885) 650 

occurrence  of,  in  Lower  Mississippi  Valley— T.  H.  Dean.    (P.  1884) 607 
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Bassozetns  nonnalis,  now  goous  aud  spocioa  of,  synopsis  of— T.  Gill.     (P.  1883)    548 
Batavian  Society  of  Experiiuenral  Philosophy,  Rotterdam.     Prize  questions. 

(R.  18G1) 149 

Bath  and  West  of  England  Society  for  Encouragement  of  Agriculture,  Arts,  etc., 

Exchanges.    (R.1867) 215 

Bathygadus — 

caveniosus,  description  of— G.  B.  Goodk  ;  T.  U.  Beax.    (P.  1885) 650 

longifilis,  description  of— G.  B.Goode;  T.  11.  Beax.    (P.  1895) 650 

macrops,  description  of— G.  B.  Goode  ;  T.  II.  Bean.     (P.  1885) 650 

Bathyonus — 

catena,  description  of— G.  B.  Goodk  ;  T.  H.  Beax.     ( P.  1885) 650 

pectoratis,  description  of— G.  B.  Goode;  T.  II.  Beax.    (P.  18S5) 650 

Batis  maritima— J.  Torrey 60 

Batrachia  and  Reptilia,  North  American,  check  list  of— H.  C.  Yarrow 4U;J,  517 

Batrachians,  department  of —See  Reptiles. 

Batrachia,  North  American  — E.  D.  Cope 292 

Bats— 

account  of  remarkable  accumulation  of— M.  Figaxierb.    (R.  1863) 187 

of  North  America,  monograph  of— H.  Allen 165 

Bau&r,  A.     Organic  bases.     (R.  187J) 271 

Bay  of  Fundy,  marine  invertebrata  of— W.  Stimpsox 50 

Haylield,  Wis.,  copper  implements  from— C.  Wuittlesev.     R.  1883) .645,  (vlU 

BdellostomidsB,  notes  on— T.  Gill.     (P.  16&2) 518 

Bead- 
colored,  from  a  mound  at  Black  Uauimock,  Fia. — A.  M.  IIarrison.    (R. 

1877) :W3 

polychrome,  from  Florida— S.  S.  Haldemax.    (R.  1877) 32:^,404 

Beax,  T.  IL— 

catalogue  of  fishes  of  the  United  States  at  the  London  Fisheries  Exhibition 

in  1883 511,521,556 

check-list  of  fishes  distributed  by  Smithsonian  lustitutiou.     (P.  1880) 425 

collection  of  lichens  by,  in  Alaska,  list  of,  aud  notes  upon— J.  T.  Rotiirock. 

(P.  1884) *    607 

Description  of— 

a  new  hake  ( Phyoia  Earliiy  and  note  on  Phyois  regiua,     (P.  1880) 425 

genera  and  species  of  Al askau  fishes.     (P.  1879) 333 

new  fish  from  Alaska,  Anarrhichas  hpturu8^  and  notes  on  gennn.  (P.  1879)    333 

new  fishes  from  Alaska  aud  Siberia.     ( P.  1881} 467 

species  of  fishes  collected  by  Dug^s  in  Mexico.     (P.  1879) 333 

new  sx)aroid  fish,  Sargu8  Holbrookiif  from  Savannah  bank.     (P.  1878). ..     332 

new  species  of  Alepidoaaurua  from  Alaska.     (P.  1882)  518 

new  species  of  Amiurus  from  the  Mississippi.     (P.  1879) 333 

now  species  of  Aspidopkoroides  {A.  gUntherii)  from  Alaska.     (P.  1885)..     050 

now  species  of  Gastcrosteua  from  Schoodio  Lakes,  Maine.    (P.  1879) 333 

new  species  of  Pempheris  {PempherU  poeyi)  from  Cuba.    (P.  1885) 650 

new  species  of  fishes  (Uranidea  nuirginata  and  Potamocottu'*  hfttdht^t) 

and  of  Myctophum  crcnulare,     (P.  1881) *,.,... 4t»7 

new  sx)ecies  of  Pleclromus  (P.  cra88icep8)j  taken  by  the  U.  S.  Fish  Cnni- 

mission.     (P.  1885) ...._„....     mo 

new  species  of  whitefish  (Coregonua  nelsonii),  from  Alaska.  (P.  1884).  ,.     1507 
species  of  whitefish,  Corrogoniia   hoyi   {Gill)  Jordan,  called   "Smelt," 

(P.  1832) .,     &18 

species  of  Lycodes  {L.  tarnsri)  from  Alaskji.     (P.  1878) .,.. 33*3 

Phyaiculua  fulvua  and  Lotclla  maxUlaris,  new  species  of  (ishcN  c*tUtct«d 

in  1831  by  the  U.  S.  Fish  Commission.     (P.  18S4) .„, 607 

directions  for  collectiug  and  preserving  fish.     (P.  18-il) n •  v ' 3 b' G^O^^ 

H.  Mis.  170 42  '^' ''    ^  ^ 
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Beak,  T.  H.— Continued. 

fishes  of  Arctic  America.    (Bull.  15,  U.  S.  National  Museum) 342 

identity  of  EuchalarodM  putnami  witb  Pleuroneotes  gldber  and  notes  on 

habits.     (P.  1878) 332 

list  of  European  fishes  in  National  Museum.     (P.  1879) 333 

/Stooaocfon  ftarirmH,  Euphrasen.     (P.  1885) 650 

occurrence  of  a  Silver  Lamprey  (Ichthyomyzon   Castaneus)  in   Louisiana. 

(P.  1882) 518. 

collection  of  fishes  from  eastern  Oeorgia.    (P.  1879) 333 

Catalogue  of  a  collection  of  birds  made  at  yarious  points  along  the  western 

ern  coast  of  Lower  California,  north  of  Cape  St.  Eugenie — L.  Beldixg. 

(P.  1882) .* 518 

Catalogue  of  a  collection  of  birds  made  near  the  southern  extremity  of  the 

peninsula  of  Lower  California— L.  Beldino.    (P.  1882) 518 

List  of  birds  found  at  Quaymas,  Sonora,  in  December,  1882,  and  April,  1883 — 

L.  Belding.    (P.1&83) 548 

On  a  collection  of  birds  from  the  hacienda ''  La  Palma,"  Qulf  of  Niooya,  Costa 

Rica,  with  critical  notes  by  Robert  Ridgway— C.  C.  NUTXiNa.  (P.  1882)    518 

On  a  collection  of  birds  from  Nicaragua— C.  C.  Nutting.    (P.  1883) 548 

Notes  on — 

a  collection  of  fishes  made  in  1882  and  1883  by  Capt.  Henry  E.  Nichols, 

U.  S.  Nayy,  in  Alaska  and  British  Columbia,  with  a  description  of  a 

new  genus  and  species,  Prionistiua  macellus,    (P.  1883) 548 

birds  collected  in  Alaska  and  Siberia.     (P.  1882) 518 

Epinephelus  nigritus,  Caulolaiilus  microps^  and  Coryphana  hippurus.    See 

a^o  under  GooDE  and  Bean.    (P.  1885) 650 

fishes  collected  by  Captain  Bendire  in  Washington  Territory  and  Oregon. 

(P.  1882) 518 

fishes  collected  by  H.  E.  Nichols  in  British  Columbia  and  Alaska,  with 

descriptions  of  new  species  and  new  genus  (Delolepie).    (P.  1681) 467 

fishes  from  Hudson's  Bay.    (P.  1881) 467 

.  fishes  observed  at  the  head  of  Chesapeake  Bay  in  the  spring  of  1882,  and 

upon  other  species  of  the  same  region.    (P.  1883) 548 

some  fishes  collected  by  James  G.  Swan  in  Washington  Territory,  in- 
cluding a  new  species  of  Maorurus  (acrolepia),  (P.  1883) 548 

Occurrence  of  Hippoglossus  vulgaris  in  Alaska.     (P.  1879) 333 

Occurrence  of  Siichau8  punctatua  at  St.  Michaels,  Alaska.    (P.  1878) 332 

On  Stathmonotue,  a  new  genus  of  fishes  related  to  Murcsnoidea  from  Florida 

(with  Plate  xili).  (P.  1885) 650 

On  the  identity  of  Cottua  maculatua  Fisher,  with  Cotlua  huhalia  Euphrasen. 

(P.  1885) ^ 650 

On  the  occurrence  of  Hadropierna  aurantiaoua  (Cope)  in  the  French  Broad 

River,  North  Carolina.    (P.  1885) 650 

On  the  occurrence  of  the  striped  bass  in  the  Lower  Mississippi  Valley. 

5e6  aZ«o  under  Goode  and  Bean.    (P.  1884) 607 

Partial  bibliography  of  fishes  of  Pacific  coast  of  United  States  and  Alaska 

for  1880.     (P.  1881).-. 467 

Preliminary  catalogue  of  fishes  of  Alaskan  waters.    (P.  1881) 467 

rei>ort  on  department  of  fishes.  National  Museum,  for  1884.     (R.  1884,  ii) 618 

report  on  department  of  fishes,  National  Museum,  for  1885.    R.  1885,  ii) 654 

Si»ccies  of  Aatroacopua  of  eastern  United  States.    (P.  1879) 333 

the  first  occurrence  of  Paeudotriaoia  microdotif  Capello,  on  the  coast  of  the 

United  States.    (P.  1883) 548 

Translation :  Note8  on  the  habits  and  the  rearing  of  the  exolose  (Amhlgaioma 

mex'wanum.)    (P.  18^,3) , 518 
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Bean,  Tarleton  H.  ;  Dreskl,  H.  G.    A  catalogue  of  fishes  received  from  the 
Pablic  Maseuiii  of  the  Institute  of  Jamaica,  with  descriptions  of  Prie- 
Upoma  approximans  and  Tylosuma  euryops^  two  new  species.     (P.  1864)    607 
See  aho  under  Goode  and  Bean. 

Bear,  cinnamon,  from  Pennsylvania— F.  W.  True.     (P.  18:i2) 518 

Beauchamp,  W.  M.,  Antiquities  of  Onandaga  and  adjoining  counties  in  New 

York.     CR.  1881) 481.515 

Wampum  belts  of  the  Six  Nations.     (R.  1879) 345 

Beaufort,  N.  C— 

harbor,  notes  on  fishes  of— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1878) 3:J2 

library,  deposit  of,  by  E.  M.  Stanton.    (R.  18()i) 150 

notes  on  fishes  of— D.  S.  Jordan.    (P.  1880) 425 

Beaumont— 5««  De  Beaumont. 

Beautems-Beaupr6,  C.  F.,  memoir  of.  by  Elie  de  Beaumont.    (R.  1853) 187 

Beaver,  on  the  habits  of  the— Felix  R.  Brunot.     ( R.  1873) 275 

Beaver  Island,  Mich.,  natural  history  of— J.  J.  Strang.     (R.  1854) 75 

Becker,  G.  F.— 

Atomic  weight  determinations 358 

Constants  of  nature.    Part  iv 506,358 

Beckiiam,  Cuarlbs  W.    Remarks  upon  the  plumage  of  Itegulus  calendula.    (P. 

1885) 650 

Becquerel,  a.  E  — 

Forests  and  their  climatic  inflnenoe.     (R.  18(19) ^. .      228 

Preservation  of  copper  and  iron  in  salt  water.    (R.  18G4)   188 

Beirut,  Syria,  account  of  sarcophagus  from—A.  A.  Harwood.    (R.  1870) 244 

Bela  haspa,  new  species,  from  the  Point  Barrow  expedition— W.  II.  Dall.    (P. 

1884) 607 

Bela  murdochiaua,  new  species,  from  the  Point  Barrow  expedition— W.  H.  Dall. 

(P.  1884) 607 

Belding«  L. — 

additions  to  North  American  bird  fauna  by— R.  Ridgway.    (P.  18:^1) 467 

Catalogue  of  a  collection  of  birds  from  Lower  California,  north  of  Capo 

Saint  Eugenio.    (P.  1882) 518 

Catalogue  of  a  collection  of  birds  made  near  the  southern  extremi  ty  of  Lower 

California.    (P.  1882) 518 

collection  of  birds  from  Capo  Saint  Eugenio,  catalogue  of— R.  Ridgway.  (P. 

1882) 518 

collection  of  birds  from  southern  extremity  of  Lower  Califoruiu,  catalogue 

of— R.  Ridgway.    (P.  1882) 518 

collection  of  fishes,  catalogue  of— D.  S.  Jordan;  C.  II.  Gilbert.    (P.  1882)    518 
List  of  birds  found  at  Guaymas,  Sonora,  in  December,  1882,  and  April,  188;^ 

(P.  1883) 548 

Partial  list  of  birds  of  central  California.    (P.  n78)  332 

Second  catalogue  of  a  collection  of  birds  made  near  the  southern  extremity 

of  Lower  California.    (Edited  by  R.  Ridgway.  )    (P.  1883) 548 

Belgium — See  Prize  questions. 

Archajology  Academy  of,  archaeology  congress  organized  by.     (R.  1866) 214 

society  of  science,  etc. — See  Prize  questions. 

Bell,  Jambs.    Ancient  mounds  in  Alachua  County,  Fla.     (R.  1881) 461,515 

Belone — 

exilis,  generic  relations  of— D.  S.  Jordan;  C.  U.  Gilbert.    (P.  18d0) 425 

latimanus,  occurrence  of,  in  Buzzard's  Bay^G.  B.  Goode.     (P.  1878). 332 

PSNDiRB,  Capt.  Charles  E.— 

Circular  No.  30,  appendix  ;  a  list  of  birds,  the  eggs  of  which  are  wanted  to 
complete  the  series  in  the  National  Museum,  with  instructions  for  ooUeot*         i 
ii^go^gs,     (P,  1884).,,,,,,,, , ?H''j'f.^,^/rVf;V/^^ 
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Bendirb,  Capt.  Charles  E. — Continned. 

On  the  eastward  distribution  of  tbe  black-tailecl  deer  (Curiocut  colamhianun) 

(P.  1882) 518 

fishes  collected  in  Washington  Territory  and  Oregon  by,  notes  on — T.  11. 

Bean  (P.  1882) 518 

Notes  on  5aZiii(mi<l«  of  Columbia  River.    (P.  1881) 467 

Benedict,  J.  E.,  Nye,  W.  Collection  ofbirds  made  by —B.Ridg way.  (P.  1>84).    607 

Benthodesmus,  a  new  genus  of  deep-sea  fishes— O.  B.  Goods  ;  T.  U.  Bean.    (P. 

1881) 467 

Ben  thonectes — 

fill  pes,  now  species,  from  Fish  Commission  dredging— S.  I.  Smith.    (P.  1884)    607 
new  genus,  from  Fish  Commission  dredging— S.  I.  SMiTit.    (P.  1^84) 607 

Bequest — 

of  A.  D.  Bache  to  National  Academy  of  Sciences.    (R.  1872) 271,  32j 

ofS.  Habel.    (R.1879) 345 

of  J.  Hamilton  to  Smithsonian  Institution.    (R.1872,  R.1873) 271,275 

of  Smitlison,  act  of  Congress,  July  1,  1836,  accepting.    (R.  1853) 67,  N 

of  Smithson,  exposition  of— J.  Henry E 

ofSmithson,  history  of.... :?28,330 

Smithson  and  his— W.  J.  Rhees.    (R.1879) 34.'>,330 

Berardius  Bairdii,  new  species,  description  of— L.  Stejneqer.    (P.  1883) 548 

Berendt,  C.  H.— 

Collection  of  historical  documents  in  Guatemala.    (R.  1876) 299 

Explorations  in  Central  America.    (R.1867) 215 

On  the  Carib  language  and  people.    (R.1873) 275 

recommendation  of,  by  British  minister.    ( R.  1865) x09 

recommendation  of,  by  Guatemalan  minister.    (R.  1865) 209 

recommendation  of,  by  L.  Molina,  Costa  Rican  minister.    ( R.  18t>5 ) 209 

Bering  Islands — See  Commander  Islands. 

Bering  Sea,  Bogosloff  Island,  new  volcano  on,  hornblende  andesites  from — G. 

P.Merrill.    (P.  1885) 650 

Berks  County,  Pa.,  Potsdam  sandstone  or  conglomerate  from,  note  on— G.  P. 

Merrill.    (P.  1882) 518 

Berlandier,  L.    Catalogue  of  collection  ot  historical  and  geographical  manu- 
scripts, maps,  etc  ,  of  Mexico.    (R.  1854) 75 

Berlin  Fisheries  Exhibition — 

additions  to  Museum  from.    (R.  1880) 442 

catalogue  of  United  Sta'es'  exhibit  at — G.  B.  Goode 413 

Bermuda,  birds  of— T.Blakd,  J.R.Willis.    (R.1858) 109 

Bermudas — 

catalogue  of  fishes  of— G.  B.Goodk 296 

fishes  from,  mistakenly  described  as  now  by  GUuthor— G.  B.  Goode.    (P. 

1878) 332 

natural  history  of  the,  contributions  to  the — J.  M.  Jones  ;  G.  B.  Goode.. 563, 564* 

565,  566,  567, 568,  569, 495 
new  serranoid  fish  from— G.  B.  Goode  ;  T.  II.  Bean.    (P.  1878) 332 

Bern  Museum,  request  for  bison.    (R.  1865) 209 

Beroids,  relation  of  lucernarians  to— H.  J.  Clark 242 

Berrien  County,  Ga.,  mounds  in— William  J.  Taylor.    (R.  1881 ;  R.  1883).. 515,  481, 

593,  r>8^ 

Berrien  J.  McPherson.    Construction  of  act  establishijg  Smithsonian.    (R. 

1853) 67 

Berthoud,  E.  L.— 

Ancient  remains  in  Colorado.     (R.1867) 215 

Antiquities  of  Colorado.    (R.1871) 249 

Berthrand,  M.    Life  and  works  of  Kepler.     ( R.  1869)  . . .  Piaitized.bj/.VJ.y  l^^.i^.     228 

Bethune,  C.  J.    Acknowledgment  of  books.    ( R.  1861 ) 149 


CATALOGUE    OF    PUBLICATIONS.  661 

Beyer,  Dr.  U.G.,  U.S.Navy— 

On  the  inflaonce of  atropia  on  the  heart  (with  Plate  I).    (P.  1885) 650 

report  on  Materia  Medica  section,  National  Masenm,  fur  1884.    (R.  1884,  ii ) . .  648 
report  on  Department  of  Materia  Medica,  National  Mnseiini,  for  1885.    (R. 

1885,11) 654 

The  inflnence  of  variations  of  temperatare  npon  the  rate  and  the  work  of  the 
heart  of  the  Hlider  terrapin  (^Pseiidemya  rtigosa)  (with  Plates  xv,  xvi). 

{See  also  uuder  Flint  and  Beyer.)    (P.  1885) C50 

Beyer,  H.  G.  ;  Fuxt,  J.  M.    Classification  of  the  Materia  Modica  collection  iu 

National  Mnseum.    (P.  1885) 650,  622 

Biatora  sibiriensiH,  Willen,  new  snbspecies  from  Alaska— J.  T.  Rothrock.    (P. 

1884) 607 

Bibliographia  Americana — 

Historlco-Natnrulis  for  1851— C.  Girard 48 

Index  of  North  American  Botany— S.  Watson' 258 

prospectus  of  a— H.  Stevens     (R.1848) I 

Sketches  of  vesu;;e8  of  antiquity  in  United  States — S.F.  Haven 71 

Utbliographics  of  American  Natnralists— 

L  S.  F.  Baird— G.  B.  Goodb 508 

II.  Irtaao  Lea— N.  P.  Scudder 570 

III.  F.  B.  Meek,  C.  A.  White,  C.D.Walcott— J.  B.Marcou 625 

Bibliography  of— 

alcra>-ll.  C.  Wood 241 

American  natural  history  for  1851— C.  Girard 48 

.    anthropology- O.T.Mason.    (R.  1880) 442,  432 

ahmiic  volume  and  specific  gravity,  expansion,  and  boiling  and  melting — 

F.W.Clarke 255 

Chinook  jargon — G.  Gibbs 161 

Dakota  language— S.  R.  RiQGS 40 

diptera— C.  R.  OsTEN  Sacken 270 

diseases  of  Joints,  bones,  larynx,  eye,  gangrene,  etc.— W.  W.  Keen 300 

expansion  by  heat— F.W.  Clarke 289 

fishes— T.Gill 247 

fishes  of  Pacific  coast  of  United  States  and  Alaska  for  1880— T.  IT.  Bean. 

(P.  1881) , 4^7 

fishes  ofPacifio  coast  of  United  States— T.  Gill 463 

mammals— T.  Gill 230 

mollusks— T.  Gill 227 

nebnIiB,  clusters,  milky  way,  nebular  hypothesis,  etc. — E.  S.  Holden 311 

North  American  conchology  pnwious  to  1860.     Part  i.    American  authors — 

W.G.  BiNNEY 142 

North  American  conchology  previous  to  1830.    Part  ii.    Foreisj;n  authors - 

W.G.  BiNNEY 174 

ornithology:  faunal  publications  relative  to  British  birds— E.  CouES.    (P. 

1879) .33:5 

orthoptera— S.  II.  Scudder 189 

rattlesnakes,  serpent  venom,  etc. — S.  W.  Mitchell 135 

specific  heat— F.  W.  Clarke 276 

the  U.  S.  Natio..al  Museum.     (R.  iaS4,  ii) (548 

theU.  S.  National  Museum.    (R.  lH85,ii) 6r>4 

volcanoes,   earthquakes,   and   geysers   in    Iceland— G.   II.  BoEffMEU.    (R. 

1885) 644,049 

Yoruba  language — T.  J.  Bowen 98 

Bibliography,  plan  of— J.  FriedlXxdrr.     (R.  1858) 109 

Biela's  comet,  investigations  of— J.  S.  Hubbard.    (R.  1862) 150 
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BiNNKY,  W.  G.— 

Bibliography  of  North  American  conchology  X)reyiou8  to  1860— > 

Parti.  American  authors 142 

Part  II.  Foreign  authors 174 

Check-list  of  shells  of  North  Ameiica 128 

Land  and  fresh- water  she1l»  of  North  America — 

Parti 194 

Part  II 143 

Partiu 144 

Mannal  of  American  Land  Shells 549 

Biographical — 

memoir  of  Joseph  Henry—A.  Gray.    (R.  1H78) 341, 356, 407 

notice  of— 

L.  Agassiz— E.  Favrk.     (R.  1878) 3-29.341 

L.  Agassiz— J.  A.  Garfield.     (R.  1873) 5275,329 

L.  Agassiz— P.  Parker.    (R.  1873) 275.329 

S.P.  Chase-^.  A.Garfield.    (R.  1673) 275,329 

S.  P.  Chase— H,  Hamlin.    (R.  1873) 275,329 

W.  H.  Harvey— A.  Gray.    (R.  1867) 215,329 

Charles  C.  Jewett— R.  A.  Guild.    (R.  ia"»7  » 215,329 

sketch  of  Dom  Pedro  II— A.  Fialho.     (R.  Id76) 291),  329 

Biography — See  also  Memoirs,  Life,  Eulogy — 

ofCondorcet— F.  Arago.    (R.  1878) 329,:54l 

Biological  Society  of  Washington,  proceedings  of  the,  vol.  i;  vol.  ii 499,  545 

Bird,  a  new  humming,  from  Guatemala— R.  Ridgway.     (P.  1878) 332 

Birds^ 

acknowledgment  of— Academy  of  Sciences,  Stockholm.    ( R.  1867) 215 

acknowledgment  of— J.  Gould.    (R.  1867) 215 

acknowledgment  of— Hungarian  National  Museum.    ( R.  1863) 187 

alphabeticalindex  of  genera  of— S.F.  Baird 108 

American,  instructions  for  collecting  nests  and  eggs  of— S.  F.  Baird.     (R. 

1858) 109,139 

and  mammals  of  Missouri  River,  list  of— E.  Harris.     (R.  1850) 28 

aquatic,  of  the  United  States  at  London  Fisheries  Exhibition  in  1883,  cata- 
logue of— R.  Ridgway : 511,521,553 

arrangement  of  families  of— S.F.  Baird 210 

bibliography  of  British— E.COUES.    (P.  1879) 3?3 

bibliography  of  ornithology :  faunal  publications  relative  to  British E. 

catalogue  of  North  American— S.  F.  Baird.    Octavo 108 

catalogue  of  North  American — S.  F.  Baird.    Q uarto ^ 106 

catalogue  of  Old  World,  in  Nat.  Museum— R.  Ridgway.    (P.  18^)/..  ..467,  462 

circular  relative  to  collections  of 168 

collected  near  southern  extremity  of  Lower  California— L.  Bkldino,  edited 

by  R.  Ridgway.    (P.  1883) 548 

collection  of,  from  Nicaragua  (GeophlyphU  hairdiij  Oryzoborus  nuttingiif  Con- 
topus  depressirosirUf  Cymhilanius  Uneatua  faeciatus,  Porzana  leucogas- 

tra)—C.C.  Nutting.    (P.  1883) 548 

Costa  Rican,  with  description  of  new  species— R.  Ridgway.     (P.  1883) 548 

critical  remarks  pn  the  Tree  Creepers  of  Europe  and  North  America— R. 

Ridgway.    (P.  1882) 518 

department  of,  National  Museum,  report  of  curator  for  18»4.    (R.  1884,  ii).    648 
Birds  and  Bird  Eggs— R.  Ridgway.    Report  on  Department  of  Birds  and  Bird 

Eggs,  National  Museum  for  1885.    (R.  18a'»,  ii) .* 654 

description  of  new  species  of,  from  Costa  Rica— R.  Ridgway.    (P.  1878)..    332 

description  uf  new— R,  Ridgway.    (P.  1881)  467 

description  of  several  new  American  races— R.  Ridgway.    (P.  1882) 518 
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Birds  and  Bird  £gg» — Contlnaed. 

deeoriptioDS  of  soveral  new  species  and  races  of,  in  N^Uional  Museum—  U, 

RiDGWAY.    (P.  1878) 33*2 

description  of  some  new  North  American— R.  Kidgway.     {,¥.  Ie8*2) 518 

description  of,  supposed  to  be  nndescribed,  from  tlie  Commander  Islands  and 

Petropaalovski— R.RIDGWAT.    (P.  1883) 548 

desiderata  amonjc  North  American — R.  Ridgwat.    (P.  1881 ) 407 

eggs,  exchange  of,  circular.    (P.  1886) 646 

eggs,  list  of,  wanted  in  Museum— C.  E.  Bbndibb.    (P.  1884) 607,603 

eggs,  suggestions  for  forming  collections  of— A.  Nswton 139 

exchange  of,  circular.     (P.  1886) 646 

humming,  list  of— D.  G.  Elliot 334 

fish-eating,  of  the  United  States  at  London  Fisheries  Exhibition  in  1883,  cat- 
alogue of— R.  Ridgway 5ll,5,Jl,553 

^onnd  at  Guaymas,  Sonora,  in  December,  1882,  and  April,  1883,  list  of — L. 

Bklding;  edited  by  R.  Ridgway.    (P.  1883) 548 

from  Alaska  and  Liberia,  notes  on— T.  H.  Beak.    (P.  1882) 518 

from  Alaska;  description  of  New  Petrel— R.  Ridgway.    (P.  1882) 518 

from  Cape  Saint  Eugenie,  Lower  California,  Belding  collection,  catalogue 

of-R.  Ridgway.    (P.  1882) 518 

genera  Harporhynchus,  Cabanis,  and  Methriopterus,  Reichenbach— R.  Ridg- 
way.   (P.  1882) 51^^ 

generic  and  specific  appellations  of  North  American  and  European  birds — 

L.  Stbjnegkr.    (P.1882) '. 518 

genus  tantalus  and  its  allies— R.  Ridgway.    (P.  1882) 518 

Japanese,  related  to  American  speoiea— R.  Ridgway.    (P.  1883) 548 

list  of  described,  of  Mexico,  Central  America,  and  the  West  Indies,  not  in 

Smithsonian  collections 185 

new  genus  of  Miminis,  description  of— R.  Ridgway.    (P.  1882) 518 

new,  from  Lower  California,  collected  by  L.  Belding,  description  of— R. 

Ridgway.    (P.  1883) 548 

nests  and  eggs,  instructions  for  collecting 139 

new  species  and  races  of  American,  and  synopsis  of  genus  Tyranmis — R. 

Ridgway.    (P.  1878) 332 

new  species  of  TurditUe,  from  Dominioar-G.  N.  Lawrence.    (P.  1880)  —    425 

nomenclature  and  catalogue  of— R.  Ridgway 422 

North  American  oology— T.  M.  Brewer 89 

notesonsome  Costa  Rican—R. Ridgway      (P.1881) 467 

of  Antigua,  catalogue  of  Cher's  collection  of— G.  N.  Lawrence.    (P.  1878).    332 

of  Arctic  America— L.  Kumlien 342 

of  Barbuda,  catalogue  of  Cher's  collection— G. N.  Lawrence.    (P.  1878)..     332 

of  Bermuda— T.  Bland  ;  J.R.  Willis.    (R.1858) 109 

of  the  Bermudas— S.  G.  Reid ^ 495,566 

of  the  Bermudas,  notes  on— C.  H.  Merriam 495,567 

of  Caribbee  Islands— F.  A.  Ober.    (R.1878) 341 

of  central  California— L.  Belding.    (P.1878) 332 

of  Chester  County,  Pa.— V. Barnaiu>.    (R.1860)...'. 147 

from  Chili,  new  plover— R.  Ridgway.    (P.  1882) 518 

from  Costa  Rica,  collected  by  C.  C.  Nutting— R.  Ridgwa y.    (P.  1882) 51h 

of  District  of  Columbia,  list  of— E.  COUES ;  S.  8.  Prentiss.    (R.  18(51) 149 

of  Dominica,  catalogue  of  Cher's  collection  of— G.  N.  Lawrence.  (P.  1878)  33i 
of  Grenada,  catalogue  of  Cher's  collection— G.  N.  Lawrence.  (P.  1878) ...  332 
of  Guadeloupe,  catalogue  of  Cher's  collection— G.  N.  Lawrexck.  ( R 1878) .  332 
from  hacienda  *'La  Palma,"  Costa  Rica,  by  C.  C.  Nutting— R.  Ridgway. 

(P.  1882) 51d 
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of  Heligoland— H.  Garke.     (r.  1879) 'JS3 

of  Kerguoleu  Island— J.  H.Kidder;  P:.  Coues 293 

of  Lesser  Antilles,  catalogno  of  Ober's  collection  of— G.  N.  Lawrence.    (P. 

1878) 332 

from  Lower  California,  Belding  collection,  catalogue  of— R.  Ridgway.    (P. 

1882) 518 

of  Martinique,  catalogue  of  Ober's  collection  of— G.  N.  Lawrence.    (P. 

1878) 332 

of  Middle  and  South  America  not  in  National  Museum— R.  Ridgway.    (P. 

Ift^l) 467 

of  Missouri  River— E.  Harris.    (R.  1850) 5W 

of  North  America,  nomenclature  and  catalogue  of— R.  Ridgway.    (P.  18d0)    4:^i> 

of  Nova  Scotia— Blackiston ;  T.  Bland  ;  J.  R.  Wilus.    (R.  1858) lOJ 

of  Saint  Vincent,  catalogue  of  Ober's  collections  of— G.  N.  Lawrence.    (P. 

1878) .' 3:V2 

from  Santa  Lucia,  new  warbler- R.  Ridgway.     (P.  1882) 518 

of  South  America,  circular  relative  to  collections  of 168 

of  Southern  Texas— J.  C.  Merrill.    (P.  1878) 332 

of  Southwestern  Mexico,  collected  by  F.  E.  Snmichrast — G.  N.  Lawrence.  295 
of  West  coast,  migrations  and  nesting  habits  of— J.  G.  Cooper.  (P.  1879)  333 
of  West  Indies,  catalogue  of  Cher's  collections  from — G.  N.  Lawrence. 

(P.  1878) 3;« 

Outlines  of  a  monograph  on  the  Cygnine — L.  Stejnbger.    (P.  1882) 51H 

Patella  in,  forms  assumed  by  the— R.  W.  Shufkldt.    (P.  1834) 607 

Remarks  on  the  systematic  arrangement  of  the  American  Turdidie — L.  Stej- 

NEGER.    (P.  1882) 518 

Review  of  American.    Part  1— S,  F.  Baird 181 

Revisions  of  nomenclature  of— R.  Ridgway.    (P.  1880) 425 

Suggestions  for  saving  skeletons  of— A.  Newton.    (R.  1860) 147 

Synopsis  of  the  West  Indian  Myavestes  — L.  Stejnkoer.    ( P.  1882) 518 

Systematic  review  of  classification  of.— W.  Lilljrborg.    (R.  1865) 209,  264 

Two  new  North  American,  added  by  L.  Belding— R.  Ridgway.    (P.  1881)..     467 

Bisnop,  W.  £>.,  Commissioner  of  Patents,  meteorological  observations 157 

Bison,  request  of  Bern  Museum  for.    (R.  1865) 209 

Bites  of  serpents,  nature  and  cure  of— D.  Brainasd.    (R.  1854) 75 

Black  bass  of  the  Ohio,  habits  of  tho— J.  EoFF.    (R.  1854) 75 

Black  Hammock,  colored  bead  from— A.  M.  Harrison.    (R.  1877) 323 

Blackiston,  — ;  Bland,  T.;  Willis,  J.  R.    BirdM  of  Nova  Scotia.    (R.  1858)..     109 

Biackmore  Museum,  Salisbury,  England,  notice  of  the.    ( R.  1868) 234 

Black  Mountain,  North  Carolina,  topography  of    T.  L.  Cungman.    (R.  1855)..      77 

Black  nodules  in  the  Maine  granite— J.  P.  Merrill.    (P.  1883) 548 

Black-tailed  deer,  eastward  distribution  of— Capt.  Chas.  Bendire.    (P.  1882)..     5l5 

Blainville,  D.  de,  memoir  of— M.  Flourens.    (R.  1865) 209 

Bland,  T.  ;  Binney,  W.  G.    Laud  and  fresh-water  shells  of  North  America. 

Parti. — Pulmonata  geophila 1^4 

Bland;  Willis,  J.  R.    Birds  of  Bermuda.    (R.  1858) 109 

Bland,  T.;  Blackiston,  — ;  Willis,  J.  R.    Birds  of  Nova  Scotia.    (R.  1858)..    109 

Blank  check-lists,  labels,  figures,  etc. 164 

Blennorhassett^s  Island,  Ohio  River,  remains  on— J.  P.  MacLean.    (R.  1882). 549, 535 

Blenny,  new  species  of,  description  of— D.  S.  Jordan.    (P.  1882-) 518 

Blind  deaf-mute,  vocal  sounds  of  Laura  Bridgman,  the — F.  Lieber 12 

Blodget,  L.    List  of  meteorological  observers.    (R.  1853) 67 

Blondel,  S.     Historical,  archnological,  and  literary  study  of  Jade.     (R.  1876).    299 

Blood,  analysis  of— J.  Jones 82 

Blossoming  of  plants,  dates  of— F.  B.  Hough ., *..    182 
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Blow-pipe — 

apparatus  of  Hawkins  and  Wale.    (R.  1872) 271 

Qualitative  determination  by  the— T.  Egleston.    (R.  1882) 271 

Blnefish,  proper  name  of  the— T.  Gill.     (P.  1872). 518 

Blyden,  E.  D.    Mixed  races  in  Liberia.    (R.  1870) 244 

Board  of— 

Commissioners  for  Foreign  Missions.    See  American  Board,  etc. 
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Camel,  lecture  on  the— G.  P.  Marsh.    (R.  1854) 75 

C  AMEROK,  H.  C.    Reminiscences  of  Joseph  Henry 356 

Campbell,  J.  V.     Earthquake  in  Peru,  August  13,  186S.     (R.  1870) 244 
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Cancerous  tumors,  structure  of— J.  J .  Woodward 266 
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Capo  Flattery,  Indians  of— J.  G.  Swan 220 

Cipo  San  Lucas — 

Bolding  collection  of  fishes  from,  list  of— D.  S.  Jordan  ;  C.  11.  Gilbert. 
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bert.    (P.  1882) 518 

Cape  St.  Eugenic,  Belding  collection  of  birds  from,  catalogue  of— R.  Ridgway. 

(P.  1882) 518 

Capen,  F.  L.    Meteorological  discovery.    (R.  1866). 214 
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ruber,  note  on— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1884) 607 

Carbonnier,  M.    (TrauBlated  by  T.  H.  Bean.)    Note  on  tbe  hablta  and  the 
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Carving,  rock,  on  the  Susquehanna  River,  Pennsylvania — F.  G.  Galdraitu.  (R. 
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Castings,  metallic,  of  delicate  natural  objects.    (P.  1881) 467 
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Central  America— 

boat-billed  Heron,  Cancroma  zeledoni,  from,  description  of— R.  Ridoway.   (P. 

1885) 650 

circular  relative  to  collections  of  birds  of 168 

description  of  new  fishes  from— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1881)..     467 

explorations  in— C.  H.  Bbrkndt.    (R.  1867) 215 

explorations  in,  report  on — Dr.  J.  F.  Bradford.    (R.  1882) 540, 535 

list  of  birds  of,  not  in  Smithsonian  collection 185 

rain-fall  in— C.  A.  SCHOTT 222,353 

review  of  birds  of— S.  F.  Baird  .; 181 

studies  in  picture  writing  of — E.  S.  Holden.    (E.  1879-'80) 476 

travels  in- 8.  Habel 269 

CentrarchidsD — 

notes  on— D.  S.  Jordan 306 

review  of  family— C.  L.  McKay.    (P.  1881) 467 

Ceutropomidas,  on— T.  Gill.    (P.  1882) 518 

Cen  turns- 
review  of  genus— R.  Ridoway.    (P.  1881) 467 

rubriventris  pygmseus,  new  subspecies— R.  Ridoway.    (P.  1885) 650 

Cephaloscy Ilium  laticeps—D.  8.  Jordan  ;  C.  H.  Gilbert.    (P.  1880) 425 

Ceppbus,  genu**,  remarks  on  the  species  of  the — L.  Stejneoer.     ( P.  1884 ) 607 

CeratiidfiD,  note  on— T.  Gill.    (P.  1878) 332 

Ceramic  art,  origin  and  development  of  form  and  ornament- W.  II.  Holmes.  - .     e.Vi 
Ceremonies — 

at  laying  of  corner-stone  of  Smithsonian  Institution.    (R.  1847) H,  329 

Mandan,  accuracy  of  Catlin's  account  of— J.  Kipp.     (R.  1872)  271 

C\  rthia  of  Europe  and  America,  critical  remarks  on — R.  Ridgway.     (P.  18>^2)-.     51»* 
Certbiola — 

finschi,  synopsis  of— R.  Ridgway.    (P.  1885) 650 

sancti-thomsB,  synopsis  of— R.  Ridgway.    (P.  1885) 6.')0 
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Certhiola — Continued. 

sandevalli,  ftynopsis  of— R.  Ridoway.    (P.  1885) 650 

tri-color,  new  species,  from  collection  by  J.  E.  Benedict  and  W.  Nye — R. 

Ridoway.    (P.  1884) 607 

Ceritbiopsis  stejnegeri,  new  species,  from  the  Commander  Islands,  description 

of— W.H.  Dall.     (P.  1884) 607 

Ceryle  stictipennis,  description  of—G.  N.  Lawrence.    (P.  1H85) 650 

Cessions  of  land  by  Indian  tribes  to  United  States— C.  C.  Royce.     (E.  1879-W) .     476 
Cetaceans  from  Commander  Islands,  description  of-L.  Stejkeger.    (P.  1883).     548 

Chace,  G.  I.    Lecture  on  oxygen  and  its  combinations.    (R.  1855) 77 

Chaclacayo  trepbined  skull— O.  T.  Mason.    (P.  1885) 650 

(^b.ilk  found  in  United  States— T.  A.  Conrad.    (R.  1865) 209 

Cbamber  of  Commerce  of  Bordeaux.    Excbango  of  publications.    (R.  186.3)  ...     187 
CiiANNiN'G,  W.  F.    Lecture  on  tbe  American  fire-alarm  telegraph.    (R.  1854) ...       75 

CiiANTRK,  E.    Code  of  symbols  for  prohistoriiO  arehsBology.     (R.  1875) 298 

Chapala  Lake,  notes  on  Dug5s,  fisbos  from— D.  S.  Jordan.    (P.  1879) 333 

Chappelsmith,  J.    Tornado  near  New  Harmony,  Ind.,  April  30. 1852 59 

Characteristics  of  ancient  man  in  Michigan— H.  Gillman.    ( R.  1875) 298, 393 

Charleston,  S.  C, notesof  collection  of  fisbc.s  from— D.  S.  Jordan;  C.  H.  Gilbert. 

(P.  1882) 518 

Cbarlotte  Harbor,  Fla.,  shell  boaps  of— Dr.  M.  H.  Simons.    (R.  1882) 535, 540 

Chart- 
base,  of  the  United  Statos—C.  A  Schott 414 

temperature,  of  the  United  States,  year— C.  A.  Schott 381,  387,  388 

Charts— 

and  maps  of  America,  on  a  collection  of— J.  G,  Kohl.    (R.  185d) 91 

of  prehistoric  archroology,  international  code  of  symbols  for— G.  dk  Mor- 

tillet;  E.Chantrk.    (R.ie7r>) 298 

rain,  of  the  United  States,  summer,  winter,  year— C,  A.  Schott 374 

temperature,  of  United  States,  summer,  winter,  year— C.  A.  Schott 387 

wind— J. H. Coffin ;  S.J. Coffin 268 

Chase,  Henry  E.— 

notes  on  the  Wampanoag  Indians  of  Massachusetts.    (R.  18H3) 588,593 

sbell-heaps  near  Provincetown,  Mass.     (R.  1882) 535,540 

CHA8E,S.P.— 

biograpbical  notice  of— J.  A.  Garfield.    (R.  1873) 275,329 

biographical  notice  of— H.  Hamlin.    (R.  1873) 275, 329 

statement  of,  relative  to  the  telegraph.    (R.  1857) 107, 115,329 

Chattanooga,  Tenn.,  ancient  mound  near — M.  C.  Read.     (R.  1867) 215 

Chautauqua  County,  N.  Y.— James  Sheward.    (R.1881) 481,515 

Check-list  of— 

duplicates  of  fishes  from  Pacific  coast,  distributed  by  Smithsonian  Institu- 
tion in  1881— D.  S.  Jordan;  P.  L.  Jouy.    (P.  1881) 407 

fishes,  distributed  by  Smithsonian  Institution  for  National  Museum — T.  H. 

Bean.    (P.  1880) 425 

fossils  of  North  America,  miocene — F.  B.  Mebk 183 

invertebrate  fos«ils  of  North  America,  cretaceous  and  Jurassic— F.  B.  Mbek.  177 
invertebrate)  fossils  of  North  America,  eocene  and  oligocene — T.  A.  Conrad.  200 

North  American  batrachia  and  reptilia— E.  D.  COPK 292 

North  American  batrachia  and  reptilia — H.C.  Yarrow 493,517 

periodicals  received  by  Smithsonian  Institution,  1853 - Q 

plants  of  Washington  and  vicinity — L.  F.  Ward 460 

publications  of  Smithsonian  Institution  to— 

July,  1872 245 

Tuly,1874 278 
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Cbeck-Iist  of— Continued. 

pablications  of  Smitbsouittn  Institution  to — 

July,  1877 301 

July,l«79 344 

December,  18dl 50r>,437 

March,  1884 .' 571 

December,  1881 437 

shells— LsA,  Carpsxteb,  and  others 128 

SmithBonian  publications 74,203,2*^6,290 

Check-lists,  blank 164 

Chelonia— 

anatomy  and  physiology  of— S.  W.  Mitchell;  G.  R.  Morehouse 159 

extinct,  of  Nebraska— J.  Leidy 58 

Chelura  terebrans,  occurrence  of,  on  coast  of  U.  S.— S.  I.  Smith.    (P.  187D) 33.3 

Chemical — 

analysis  of  the  sun— A.  Laugel.    (B.  18o1) 149 

and  physiologi  cal  investigations  of  vertebral  ft— J.  Jones 82 

arts,  recent  improvements  in— J.  C.  Booth  ;  C.  Morfit 27 

equivalents  of  sixty-three  elements,  table  of.     ( R.  18G I ) 188 

formulie,  tablesof— F.W.Clarke 255 

types,  modern  theory  of— C.  M.  Wetherill.    (R.  1863) 187 

Chemist,  report  of— F.  W.  Taylor.    (R.  1''80) 442 

Chemistry- 
Account  of  progress  in— 
G.  F.  Barker- 

1879-1880.     (R.18rf0) 442,429 

188L     (R.1881) 515,485 

C.  H.  Bolton— 

1882.  (R.1882) 540,530 

1883.  {R.1883) 593,579 

1884.  (R.1884) 623,614 

1885.  {R.1885) 649,633 

lectures  on  agricultural- S.  W.  Johnson.    (R.  1859) 110 

of  the  earth— T.  S.  Hunt.    (R.  1809) 228,376 

photographic— M.  Jamin.     (R.  1867) 215 

Chepewyan  Indians,  notes  on  the— O.  Gibbs  and  others.     (R.  18C0) 214, 365 

Cherbourg,  Imperial  Society  of  Natural  Sciences  of.    Prize  questions.     (R.  1864).     188 

Chesapeake  Bay- 
new  fish  from  mouth  of— O.  B.  Goode  ;  T.  H.  Bean.    (P.  1881 ) 467 

head  of,  fishes  observed  at,  in  spring  of  1882,  notes  on— T.  IT.  Bean.    ( P.  1883) .     548 

Chester  County,  Pa. — 

birds  of— V.  Barnard.    (R.  1860) 147 

history  of— W.  Darlington.    (R.  1862) 150 

Chicago  Academy  of  Sciences.    Acknowledging  specimens.     ( R.  1867) 215 

Chili,  new  plover  from— R.  Ridgway.    (P.  1882) 518 

Chimera  abbreviata,  new  species  of,  synopsis  of— T.  Gill.     (P.  1883) 548 

China — 

ancient  earthworks  in  —Mark  Williams.    (R.  1885) 645, 649 

geological  researches  in — R.  Pumpelly 202 

Chinese — 

coal-bearing  rocks,  fossil  plants  from— J.  S.  Newberry 202 

coals,  analyses  of— J.  A.  MacDonald 202 

mineral  called  yn,  study  of— S.  Blondel.    (R.  1876) 299 

Chinook  jargon— H.  Hale 161 

M.Lionnet;  B.  R.  Mitchell 68 
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Chinook  jargou — Coutiuued 

bibliography  of— G.  Gibbs 161 

dictionary  of— G.  Gibbs 161 

Chinook  oames  of  salmon  in  Columbia  Ri  ver— S.  B.  Smith.     (P.  1881 ) 467 

Chionig minor,  study  of— J.  H.  Kidder;  E.  Coues 294 

Chiroid  fish  {Myriolepis  zonifer)  fromCaliforniay  new— W.  N.  Lockington.    (P. 

1880) 425 

Chirus,  remarks  on  genus— W.  N.  Lockington.  (P.  1880) 425 

Chitonidas,  new  species  of,  from  Panama — P.  P.  Carpenter • 2^2 

Chitons — 

of  Alaskan  and  Arctic  regions,  report  on— W.  II.  Dall.    (P.  1878) 332 

from  deep  waters  of  eastern  coast  of  United  States— W.  H.  Dall.    (P.  1881)    467 

on  genera  of— W.  H.  Dall.    (P.  1881) 467 

Chlorospermeao,  marine  algaa  of  North  America— W.  H.  Harvey 95 

Chlorophylloid  granules  of  Norticella— J.  A.  Ryder.    (P.  1884) 607 

Chloroscombrus  orqueta,  description  of— D.  S.  Jordan;  C.  II.  Gilbert.  (P.  1882)  518 
Chorea,  inquiries  relative  to  disease  known  as— S.  W.  Mitcqelu  (R.  1874). ..  286 
Chossat,  Dr.    Transactions  of  Geneva  Society  of  Physics  and  Natural  History, 

1863tol864.     (R.1865) 209 

Chriodorus,  description  of— G.  B.  Goode  ;  T.  H.  Bean.     ( P.  188i) 518 

Christiania,  Norway,  University  of,  ethnological  specimens  presented.     (R.  1863)    187 

Chrysotis,  new  species  of,  from  Doraiuica — G.  N.  Lawrence.    (P.  1880) 425 

Chrysodomus  Kroyeri,  var.  Kayana,  now  variety  from  Point  Barrow  expedi- 
tion-W.  H.  Dall.     (P.  1881) 607 

Chrystalline  schists  of  the  District  of  Columbia,  preliminary  notes  on  the — G.  P. 

Merrill.    (P.  1883) 548 

Cibola,  Coronado's  march  in  search  of  cities  of— J.  H.  Simpson.    (R.  1869) 228 

Cinnamon  bear  from  Pennsylvania— F.  VV.  True.    (P.  1882) 518 

Circle,  ratio  between  diameter  and  circumference  of— W.  Ferrel 233 

Circles  and  spheres,  tangencies  of— B.  Alvord. 80 

Cironlar — 

ancient  mining  in  Lake  Superior  copper  region.     (R.  186J ) 149 

for  distribution  at  the  Centennial  Exhibition 290 

giving  directions  for  constructing  lightning-rods— J.  Henry 237 

in  reference  to  collecting  North  American  shells 176 

in  reference  to  history  of  North  American  grasshoppers— P.  R.  Uuler 163 

of  inquiries  relative  to  crawfish  and  other  fresh- water  Crustacea 319 

of  Institute  of  Rupert's  Land.     (R.  1861) 149 

of  instructions  for  observations  of  thunder-storms— J.  Henry 235 

of  instructions  to  observatories,  relative  to  telegraph  annouucements  of  as- 
tronomical discoveries 263 

philological— G.  Gibbs.    (R.  1862) 150 

relating  to  collections  in  archaeology  and  ethnology 205 

relating  to— 

collections  of  living  reptiles 320 

relative  to- 
American  archaeology— O.  T.  Mason.    (R.  1879) 345,316  , 

collections  of  birds  from  Middle  and  South  America 168 

food  fishes 234 

heights 236 

observations  in  Russian  America 207 

scientific  and  literary  exchanges 324 

shipping  fresh  fish  and  other  animals 384 

re8i>eoting  copyright.    (R.  1854) 57 

reapecting  new  report  on  libraries.    (R.  1854) 75 


Digitized  by 


Google 


CATALOGUE    OF   PUBLICATIONS.  679 

Clroalar — Coutinaed. 

respecting  system  of  relationship — L.  H.  Moroan 138 

sent  with  specimens  presented.     (R.  1872) 271 

to  entomologists 178 

to  officers  of  Hudson's  Bay  Company 137 

Circulars  of  United  States  National  Museum — 

No.  1.  Plan  of  organization  and  regulations  of  the  Museum— G.   B. 

GOODE.    (P.  1881) 467,445 

No.    2.  To  friends  of  the  Museum— S.  F.  Baird.     (P.  1881) 467,446 

No,    3.  Petroleum  collections— S.  F.  Baird.     (P.  1881) 467,447 

No.    4.  Department  of  insects— S.  F.  Baird.    (P.  18:<1 ) 467, 448 

No.    5.  Establishment  and  officers  of  S.  Inst,  and  Nat.  Mns.     (P.  18ci )    4o7, 449 

No.    6.  Materia- medica  collection— J.  M.  Flint.    (P.  1881) lo7, 450 

No.   7.  Forms  of  drugs  and  medicines— J.  M.  Flint.    (P.  1881) 467, 451 

No.    8.  Collections  of  drugs  for  materia-medica  section — J.  M.  Flint. 

(P.  1881) 467,452 

No.    9.  Building-stone  collection— S.  F.  Baird.     (P.  1881) 467, 453 

No.  10.  Letters  on  the  National  Museum— B.  Philups.    (P.  1881) 467,454 

No.  11.  ProYisional  classification  of  the  food  collections — G.  B.  Goode. 

(P.  1881) 467,455 

No.  12.  Classification  of  the  collections  to  illustrate  taxidermy — W.  T. 

Hornaday.    (P.  1881) 467,456 

No.  l:t.  Scheme  of  classification  for  the  collections  in  the  Museum— G. 

B.  Goode.    (P.  1881) 467,457 

No.  14.  Asking  for  contributions  to  library  of  Museum— S.  F.  Baird.     (P. 

1881) 467.458 

No.  15.  Organization   and  objects  of  the  Museum  — G.   B.  Goode.     (P. 

1881)...., 467,459 

No.  16.  Plans  for  installation  of  collections— G.  B.  Goodk.  (P.  1881) . .  .467, 472 
No.  17.  Contributions  to  the  Museum   and  their  acknowledgment.     (P. 

1881) 467,473 

No.  18.  List  of  publications  of  the  Museum.    (P.  1881 ) 467, 474 

No.  19.  Catalogue  of  materia-medica  collection— James  M.  Flint 539 

No.  20.  Request  for  specimens  of  drugs— Spencer  F.  Baird 54 1 

No.  21.  Instructions  for  collections  of  aboriginal  antiquities — Charles  Rau.  572 
No.  22.  Directions  for  preserving  skins  of  mammals— W.  T.  Hokxaday..  .  589 
No.  23.  Instructions  for  taking  paper  molds  of  inscriptions,  etc.— A.  P. 

NiBLACK 590 

No.  24.  Plan  of  textile  exhibit  at  New  Orleans  Exposition— R.  Hitchcock.  597 
No.  25.  Plan  for  collection  of  building  stones  and  rocks  at  New  Orleaus 

Exposition— G.  P.  Merrill 598 

No.  26.  Plan  for  collection  of  gems  and  precious  stones  at  New  Orleaus  Ex- 
position—F.  W.  Clarke .^igg 

No.  27.  Directions  for  collecting  moths — C.  H.  Fernald 600 

No.  28.  Directions  for  mound  exploration- C yrus  Thomas 601 

No.  22.  Plan  for  collection  of  mammals  at  New  Orleans  Exposition— F.  W. 

True 602 

No.  30.  lustrnctions  for  collecting  eggs — C.  E.  Bbndirb 603 

No.  31.  Plan  for  exhibit  of  mineral  resources  at  New  Orleans  Expositiou- 

FrederickP.  Dewey 604 

No.  32.  Catalogue  of  materia-mudica  collection,  revised — H.  G.  Bkyru....     022 

No.  33.  Notes  on  the  preparation  of  skeletons— F.  A.  Lucas 626 

No.  34.  For  the  guidance  of  persons  desiring  to  make  exchanges  of  birds  or 

birds' eggs  with  the  U.  S.  National  Museum 637 

No.  35.  Concerning  the  lending  of  type  specimens •    640 
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Cista,  stone,  MaUiHou^ County.  Ill— A.  Okhlkk.     (R.  187U; 345 

Citbariolitbyd — 

Macrops,  new  species  of,  from  Peusacola,  Florida,  description  of— H.  Q. 

Dresel.    (P.  1884) €07 

Btigmsus,  description  of— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  18!*2) 518 

veutralis,  description  of— G.  B.  Goode  ;  T.  H.  Bean.    (P.  1885) 650 

Civil  Kugiueers,  London,  Institution  of.    Prize  questions.     (R.  1862) 150 

Clackamas  River,  Oregon,  notes  on  iishes  from— D.  8.  Jordan.     (P.  1878) 332 

Cladoearpus  flexilis,  new  species,  description  of— A.  K.  Verrill.    (P.  1885)....     650 
Clark,  II.  J.— 

Lucernariffi  and  their  allies,  anatomy,  physiology,  and  relations  of 242 

Memoir  of,  by  A.  S.  Packard 242 

Clark,  W.  M.,  Antiquities  of  Tennessee.    (R.  1877) 323 

Clarke,  Fladoatb,  and  Finch.    Residnary  legacy  of  Smitbsou.  (R.  1861)  149, 328 
Clarke,  F.  W.— 

Biography  of  atomic  volume,  specific  gravity,  etc 255 

Circular  No.  26,  Appendix:  Plan  for  a  collection  of  gems  and  precious 
stones,  to  be  exhibited  at  the  Cincinnati  Industrial  Exposition  and  the 
World's  Industrial  and  Cotton  Centennial  Expobition  of  1884 -'85,  at 

New  Orleans.     (P.  1884) 607 

constant*  of  Nature.    Part  V 506.441 

recalcnlation  of  atomic  weights 441 

Report  on  Department  of  Mineralogy,  National  Museum,  for  1884.    (R 

1884,  II) 648 

Report  on  Department  of  Minerals,  National  Museum,  for  1885.    (R. 

1885,11) 654 

Specific  gravities,  boiling  and  melting  points,  chemical  formuln,  tables.  255 

Specific  gravities,  etc.    Supplementary  tables 288 

Specific  heat  tables  for  solids  and  liquids 276 

Tables  of  expansion  by  heat,  for  solids  and  liquids 289 

Classification  and  arrangement  of  materia-medioa  collection — J.  M.  Flint.  (P. 

1881)    467,450 

Classification  and  synopsis  of  trochilidia^V,  G.  Elliot 317 

Classification  of— 

birds,  review  of  the— W.  Lilljeborg.      (R.1865) 209,364 

books  on  the— J.  P.  Lesley.    (R.  1862) 150 

clouds— A.  POEY.     (R.  1870) 244 

coleoptera.    Parti— J.  L.  LeConte 136 

coleoptera.    Part  ii— J.  L.  Le  Coxte 265 

coleoptera  of  North  America— J.  L.  Le  Conte;  G.  H.  Uorn 505,507 

collection  to  illustrate  animal  resouvoes  of  United  States— G.  li.  Goods 297 

collections  of  U.  S.  National  Museum— G.  B.  Goode.    (P.  1681) 467,457 

colleclions  of  U.  S.  National  Museum  to  illustrate  taxidermy — W.  T.  UoRM- 

ADAY.     (P.  1881) 467.456 

food  collections— G.  B.  Goode.    (P.1881) 467,455 

forms  in  which  drugs  and  medicines  appear  and  are  administered — J.  M. 

Flint.    (P.  1881) 467,451 

insects  from  ombryological  data — L.  Aqassiz 16 

materia  medica  coll<^clion  in  Niitional  Museum— J*  M.  Flint.    (P.  1883) .548, 539 
materia medica collect ic>:i,  National  Museum— J.  M.  Flint;  H.  G.  Beyer. 

(P.  1885) 650,622 

methods  of  capture  and  utilization  of  animals — G.  B.  Goods 297 

Classified  list  of— 

meteorological  publications  and  articles  in  periodicals  received  by  Smithso* 

nian  Institution.     (U.  IcOT) 275 

publications  of  Smithsonian  lusfeitution 4dO 
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Classified  record  of— 

meteorological  material  preserved  in  Smithsonian.  (K.  ld"4) 286 

monthly  meteorological  reports.    (R.  1873) 275 

Clear  Fork  of  Cumberland  River,  Kentucky,  fishes  collected  in,  list  of— D.  S.  Jor- 
dan ;  C.  li.  Gilbert.    (P.  1883) i48 

Clkaveland,  p. — 

Meteorological  observations  at  Brunswick,  Me 204 

Notice  of,  by  J.  Henry.    (R.  Ib59) 110 
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Notes  on  fishes  collected  by,  in  Mexico — D.S.Jordan.    (P.1879) 333 

(Translated  by  F.  W.  True.)    Observations  on  four  mules  in  milk.    (P. 

1862) 618 

Duke  of  Northumberland — 

account  of 330 

books  presented  by.    (R.  1859) 110 

Dulichia  arctica,  new  species,  from  Arctic  Alaska,  description  of— J.  Murdoch. 

(P.  Ifc8l) 607 

Dumas,  J.  B.    Eulogy  on  A.  A.  De  La  Rire.    (R.  1874) 286 

Duncan,  M.  L.    Translation  of  Holmgren  on  color-blindness.    (R.  1877) 323, 399 

Dunkirk  Society  for  the  Encouragement  of  Sciences.    Prize  questions.    (R.  1865 ; 

«'^«") •DrgrzeabyVi^:.^5glP 


698  CATALOGUE  OP  PUBLICATIONS. 

DuNNiNQiE.O.    Antiquities  in  Tenneasee.    (R.1876) 244 

Dnpiioate — 

fishes  distributed  by  Smithsonian— T.  H.  Bean.    (P.  1880) 4S& 

marine  invertebrates,  list  of,  distributed  by  Museum.    Series  lY— R.  S.  Tarr  ; 

R.  Rathbun 516 

shells  collected  by  the  United  States  Exploring  Expedition  under  C.  Wilkes.  193 

DUPR*,  W.;  Hknry,  J.    Earthquakes  in  North  Carolina,  1874.    (R.  1874) 286 

DUPRKZ,  F.    Atmospheric  eleotrieity.    (R.1858) 199 

Dussumieriastolifera,  new  species,  description  of— D.  S.  Jordan;  C.  H.  Gilbert. 

(P.  1884) 697 

Dust  and  sand,  Yolcanio,  deposits  of,  in  southwestern  Nebraska— O.  P.  Merrill. 

(P.  1885) - 656 

Dwellings  and  forts,  Indian,  in  Indian  Territory— W.  E.  Doyle.    (R.  1876) 299 

Dyeing,  purple,  ancient  and  modern.    (R.  1^63) 187 

E. 

Earth — 

chemistry  of  the— T.  8.  Hunt.    (R.  1869) 228,376 

electrical  currents  of  the— C.  Matteuccl    ( R,  18«7 ;  R.  1869) 215, 228 

figure  of  the— St.  M.  Merino.    (R.  1863)^ 187 

intemalstruotureof  the— J.  Qt.  Barnard 310 

laws  of  atmosBherio  clrculatloB  oyer  the — J .  H.  Coffin 288 

roYolutioHs  of  crust  of  the— G.  Pilar.    (R.  1876) 299 

secular  variation  of  elements  of  orbit  of— J.  N.  Stockwell 232 

Earthquake- 
articles  on,  receiyed  by  Smithsonian  Institution  and  deposited  in  Library  of 

Congress.    (R.  1871) 249 

at  New  Madrid,  Missouri— T.  Dudley.    (R.  1858) 109 

circular  relative  to— J.  Henry 148 

directions— J.  Henry.    (R.  1855) 77 

in  eastern  Mexico,  January,  1866— C.  Sartorius.    (R.  1866) 214 

in  Guatemala— A.  Canudas.    (R.  1858) 109 

in  North  Carolina,  1874— W.  Du  PRjfc ;  J.  Henry.    (R.  1874) 286 

in  Peru,  August  13, 1868— J.  V.  Campbell.    (R.  1870) 244 

in  St.  Thomas— G.  A.  Latimer.    (R.  1867) 215 

phenomena,  on  observations  of— R.  Mallet.    (R.  1859) 110 

Earthquakes — 

of  Iceland,  bibliography  of— G.  H.  Boehmer.    (R.  1885) 644,649 

volcanic  eruptions  and,   in  Iceland — G.    H.    Boehmer,   translator.    (R. 

1885) 644,649 

Earthwork— 

double-walled,  in  Ashtabula  County,  Ohio— S.  D.  Pret.    (R.  1876) 299 

in  Highland  County,  Ohio— J.  P.MacLban.    (R.  1883) ...588,593 

Earthworks.    See  Mounds. 

ancient,  in  China— Mark  Williams.    (R.  1885) 645,649 

ancient,  of  Ashland  County,  Ohio— G.  W.  Hill.    (R.  lt?77) '  323 

ancient,  of  Ohio,  sketch  of— I.  Dille.    (R.  1866) 214 

ancient,  on  Upper  Missouri- A.  Barrandt.    (R.  1870) 244 

in  Tennessee— J.  Jones 259 

in  Wisconsin— E.  E.  Breed.    (R.  1875>) .^^ 271 

mounds  and,  in  Ashland  County,  Ohio— H.  B.  Case.     (R.  1881) 461,515 

mounds  and,  in  Miami  County,  Ohio— E.  T.  Wiltheiss.    (R.  1884) 620,623 

mounds   and,   in  Vanderburgh  County,  Ind.— Dr.  Floyd  Stinson.    (R. 

188n « 481,515 
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Earthworks— Continued. 

on  Arkansas  River— Mrs.  G.  Knapp.    (R.  1877) 323 

near  Jones'  Station,  Butler  Coanty,  Ohio— J.  P.  MacLban.    (R.  1881)... 481, 515 
East  Maine  district,  Hudson  Bay  Company,  birds  of,  list  of  the— L.  M.  Tub- 

NBB.    (P.  1885) 650 

East  Windsor,  Conn.,  antiquities  of— E.  H.  Ellsworth.    (R.  1881) 481, 515 

Eastward  distribution  of  the  black-tailed  deer— Chas.  Bendire,  U.  S.  Army 

(P.  1882) 518 

Eastern  portion  of  Smithsonian  building,  reconstruction  of,  report  of  architects. 

(R.  1884) 623 

Eastern  United  States,  auriculacea  of  the,  revision  of  the— W.  H.  Ball.    (P. 

1885) 650 

Echenidids,  notes  on  the  relationships  of— T.  Gill.    (P.  1882) 518 

Echini  collected  by  Alhatrost  in  1884  and  1885,  reports  on— R.  Rathbun.    (P. 

1885) 650 

Echinodermata — 

from  Steams'  expedition 'to  Labrador  in  1882,    catalogue  of— K.  J.  Bush. 

(P.  1883) 54S 

of  the  northeastern  coast  of  America,  notice  of— A.  E.  Verrill.    (P.  1885) . .    050 
Echinoderms  of— 

Eerguelen  Island— A.  E.  Verrill 294 

northeastern  coast  of  America— A.  E.  Verrill.    (P.  1879 ;  P.  1880) 333, 425 

the  United  States  at  London  Fisheries  Exhibition  in  188*3,  catalogue  of— R. 

Rathbun 511,521,552 

Eclipse- 
annular,  of  May  26, 1854 '. €6 

of  the  sun — 

April  25, 1865— BaroH  De  Prados.    (R.1864) 188 

March  15, 1858, map  of— T.Hill ! 101 

JulylS,  186a-J.LAMONT.    (R.1864) 188 

September  7, 1858,  in  Peru— J.  M.GiLuss 100 

Ecliptic,  obliquity  of  the— J.  K.  Stocxwell 232 

Economic — 

geology,  department  of.  National  Museum,  report  of  curator  for  1884.    (R. 

1884  u) 648 

mollusca  of  the  United  States  at  the  London  Fisheries  Exhibition  in  1883, 

catalogue  of— F.  Winslow 511,521,554 

Education — 

acknowledgment  of  books  on— E.  Laboulayb.    (R.  1867) 215 

Illinois  State  Board  of.    Meteorological  system  for  every  State.    (R.  1855)      77 
in  the  United  States,  project  of  an  outline  history  of— F.  A.  Packard.    (R. 

1863) 187 

scientific,  of  mechanics  and  artisans— A.  P.  Peabody.    (R.  1872) 271, 380 

Educational  series  of  marine  invertebrates  distributed  by  United  States  Na- 
tional Museum— R.  Rathbun.    (P.  1881) 465,467,471 

Edwards,  A.  M.— 

Directions  for  collecting,  preserving,  and  transporting  diatomaoea 366 

Results  of  examination  under  microscope  of  Japanese  infusorial  earths 202 

Edwards,  V.N.— 

Occurrence  of  oceanio  honito  (Oroynus  pelamye)  in  Vineyard  Sound,  Massa- 
chusetts.   (P.  1878) 332 

Edwards,  W.H.— 

Diurnal  lepidoptera  of  Arctic  America 342 

on  lepidoptera 133 

Edwardsville,   Wyandotte    County,  Kans.,  mounds  in— E.   F.   Serviss.     (R. 
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Eel— 

mursenoid,  (Sidera  chlevaatea)  from  Galapagos  Island,  desdriptiou  of— D.  o. 

Jordan  ;  C.  H.  Gilbert,    (r  1863) - 548 

new  species,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    ( P.  1882) 518 

Eels— 

genitalia  of  males— S.  T.  Cattie.    (P.  1880) 425 

Nemichthoid,  new  genera  of,  diagnosis  of— T.  Gill  ;  J.  A.  Ryder.    (P.  1883) .    548 

Eggers,  H.  F.  a.    Flora  of  St.  Croix  and  Virgin  Islands 313 

Egging  expedition  to  Shoal  Lake,  Lake  Winnipeg— D.  Gunn.    (R.  1867) 215 

Eggs- 
exchange  of,  circular.    (P.  1886) 646 

instructions  for  collecting— S.  F.  Baird.    (R.  1858) 109, 139 

instructions  for  collecting — A.  Newton 139 

instmctions  for  collecting  and  preserving— T.  M.  Brewer 139 

list  of,  and  wanted  in  museum— C.  E.  Brndire.    (P.  1884) 603,607 

North  American— T.  M.  Brewer 89 

of  the  eight  North  American  species  of  £mptdanace«—T.  M.  Brewer.    (P. 

1879) 33:? 

suggestions  for  forming  collections  of— A.  Newton 139 

Egleston,  T.— 

Catalogue  of  minerals,  with  their  formulas 156 

Scheme  for  qualitatiTe  determinations  by  blow-pipe.    (R.  1872) 271 

translation  by,  of  Brezina  on  crystallography 386 

Egypt,  presen  tation  of  books  on— R.  Lepsius.    ( R.  1860) 147 

EiGENMAN,  C.  H.    iSetf  Jordan,  D.  S ;  Eigenman,  C.  II 

Elainea  cinerescens,  new  species,  from  collection  by  J.  E.  Benedict  and  W.  Nye— 

R.RIDGWAY.     (P.1884) 607 

Elassoma  evergladei,  description  of— D.  S.  Jordan.    (P.1884) 607 

Elastic  force  of  aque<fiis  vapor,  table  for  determin  ing— J.  H.  Coffin 87 

Electric — 

phenomenon— W.  F.  Given.    (R.1865) 209 

resonance  of  mountains,  observations  on— U.  DeSaussure.    (R.  1868) 2;M 

Electrical — 

currents  of  the  earth— C.  Matteucci.     (R.  1867 ;  R.  18C9) 215, 228 

discharge,  dispersion  of  a  cloud,  byD.W.NAiLL.    (R.1858) 109 

rheometry,  researches  on — A.  Secchi 36 

Electricity — 

accounts  of  lightning  discharges.     (R.1807) 215 

and  galvanism,  report  on  recent  progress  in — ^J.  MCller.    (R.  1857) 107 

and  magnetism,  later  views  of  connection  of— H,  Helmiioltz  ;  J.  C.  Max- 
well.    (R.1873) 275 

atmosplieric— F.  DUPREZ.    (R.1858) 109 

considerations  on.    (R.1867) 215 

of  atmosphere  and  the  aurora  boreal  is — S.  LbmstrOm  ;  A.  A.  De  La  Rivk. 

(R.  1874) 266 

of  induction  in  clouds  resolving  into  rain,  snow,  and  hail — F.  Zantkdescui. 

(R.  1870) 244 

phenomena  accompanying  propagation  of,  iu rarefied  elastic  fluids — A.  A,  De 

La  Rive.    (R.1863) 187 

presence  of,  during  fall  of  rain — Professor  Palmieri.     (R.  1870) 244 

report  of  recent  progress  in — ^J.  MCller.     (R.  1856) 91 

Electro-maonetic — 

seismograph— Professor  Palmieri.    ( R.  1870) 244 

telegraph,  Henry's  contribution  to— W.  B.  Taylor.     (R.1878) 341.405 

telegraph.    /Sec  Henry ;  Telegraph. 
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Electro-physiology,  lectures  on— C.  Matteocci.    ( R.  1865) 209 

Electrotypes  of  engravings  of  shells  granted  by  British  Museum.    (R.  1863). ..     187 

Elements,  table  of  chemical  equivalents  of.    (R.  1861) 188 

Elephant  mound  in  Grant  County,  Wis.— J.  Warner.    (R.  1872) 271 

Ellery,  R.  L.  J.    Address  of  the  President  of  the  Royal  Society  of  Victoria. 

(R.  18G8) 224 

Ellet,  C.    Physical  geography  of  Mississippi  Valley 13 

Elliot,  D.  G.— 

Classification  and  synopsis  of  TroohilidcB 317 

List  of  described  species  of  humming-birds 334 

Elliott,  R.S.    Climate  of  Kansas.    (R.  1870) 244 

Ellsworth,  E.  W.— 

Ancient  implement  of  wood  from  Connecticut.     (R.  1876) 299 

Antiquities  of  East  Windsor,  Conn.    (R.  1881) 481,515 

Embarrass,  Wis.,  pits  at— E.  E.  Breed.    (R.  1877) 323 

Embryology  of  insects— L.  AoaSSIZ 1 16 

Empidonaces,  notes  on  nests  and  eggs  of  the  eight  North  American  species  of— 

T.  M.  Brewer.    (P.  1879) 333 

Empidonax  viridescens,  new  species  from  Costa  Rica,  description  of— R.  RiDO- 

WAY.    (P.  1883) 548 

Employes  of  Smithsonian  Institution,  National  Museum,  Geological  Survey, 

Bureau  of  Ethnology,  and  Fish  Commission,  directory  of 466 

Encke,  J.  F.,  memoirof,  byG.  Haoen.    (R.  186d) 224 

Endlich,  F.  M.— 

Analysis  of  water  destructive  to  fish  in  Gulf  of  Mexico.    (P.  1881) 467 

Geology  of  Kerguelen  Island 294 

List  of  minerals  in  National  Museum,  1873,  1879.    (R.  1873;  P.  1880).. 275, 425 

Endothyra  omata,  note  on— C.  A.  White.    (P.  1879) 333 

Engelhardt,  M.    Formation  of  ice  at  the  bottom  of  water.    (R.  186ti) 214 

Engelmann,  G.    Heights  of  mountains  in  Colorado.    (R.  1862) 150 

Engineers,  Civil,  London  Institution  of.    Prize  questions.    (R.  1862) 150 

England — 

abbreviations  used  in— W.  De  La  Rue.    (R.  1867) 215 

free  freights  between  the  United  States  and— E.  Cunard.    (R.  1859) 1 10 

.  Salisbury,  notice  of  Blackmore  Museum  at.    (R.  1863) 2*24 

English — 

and  French  weights  and  measures.    See  Tables. 

vocabulary  with  comparative  words  in  Spanish,  French,  and  Latin 170 

Engravings— 

of  shells,  electrotypes  of,  granted  by  British  Museum.    (R.  1863) 187 

on  the  face  of  rocks  in  the  Sierra  Nevada— J.  G.  Bruff.    (R.  1872) 271 

presented  to  Smithsonian  Institution,  catalogue  of— C.  B.  King.    (R.  1861) . .     149 
Entffinia— 

henshawi,  new  species,  description  of— H.  C.  Yarrow.    (P.  1883) 548 

vagransplatonia,  new  subspecies,  description  of— H.  C.  Yarrow.    (P.  1883)    543 
Entomologists — 

circular  to 178 

iustructions  to 261 

Eocene  and  oligocene  invertebrate  fossils  of  North  America,  check>list  of— 

T.  A.  Conrad 200 

EoFF,  J.    Uabitsof  black  bass  of  the  Ohio.    (R.  1854) 75 

Ephemeris  of  the  planet  Neptune,  1848-1852— S.  C.  Walker 4,  5,  6,  7,  24 

Ephippiids,  note  on  the  Affinities  of  the— T.  Gill.    (P.  188:2) rAS 

Ephyrina — 

benedicti,  new  species,  from  Fish  Commission  dredging— S.  I.  Smith.    (P. 

1884) .^ 607 
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Ephyrina— Continaed. 

new  genus,  from  Fish  Commission  dredging~S.  I.  Smith.    (P.  1884) 607 

Epinephelas — 

American  species  of,  review  of  the— D.  S.  Jobdan;  J.  Swain.    (P.  1884)..  607 
Dmmmond-Hayi,  a  new  serranoid  fish  from  the  Bermudas — G.  B.  Qoode; 

T.  H.  Bean.    (P.  1878) 332 

nigritus,  notes  on— T.  H.  Bean.    (P.  1885) 650 

nigritus  of  the  soathem  coast,  note  upon— G.  B.Goode;  T.  H.  Bean.    (P. 

1878) 332 

Equilibriam  of  a  liquid  mass  withdrawn  from  the  action  of  gravity.    See  J. 
Plateau. 

Equinoxes,  precession  of  the — 

J.  G.  Barnabd 240 

J.  N.  Stockwell 232 

Equivalents,  chemical,  of  sixty-three  elements,  table  of.    (R.  1864) 188 

Ebnst,  G.  A.    Meteorology  of  Caracas,  South  America.    (R.  1867) 215 

Erosions  of  the  earth's  surface  by  rivers,  etc.— E.  Hitchcock 90 

Eruption  of  volcano^ 

in  Nicaragua— A.  B.  Dickinson.  (R.1867) 215 

of  Colima— C.  Sartorius.    (R.  1869) 228 

Eruptions,  volcanic,  and  earthquakes  in  Icelaud.    (Translation.)    (R.  1885)..  649, 644 

Eryontid®,  notice  of  recent— S.  I.  Smith.    (P.  1879) 333 

Eskimo  bows  in  National  Museum,  a  study  of  the— J.  Murdoch.    (R.  18^4  ") ..  648 

Espy,  J.  P.— 

Notice  of,  by  A.  D.  Bachb.    (R.1859) 110,329 

On  meteorology.    (R.1847) H 

Essay  on — 

geographical  distribution  of  batrachia  and  reptilia— E.  D.  Cope 29:^ 

velocity  of  light— C.  Dblaunat.  (R.  1864) 188,354 

Establishment — 

and  officers  of  the  Smithsonian  Institution  and  National  Museum 449 

of  the  Smithsonian  Institution,  Journal  and  By-Laws  of.     (R.  1833) 67, 329 

EsTES,  L.  C.  Antiquities  of  Minnesota,  Mississippi  River,  and  Lake  Pepin.   (R. 

1866) 214 

Estimate  of  population  of  the  world— E.  Maillt.  (R.  1873) 275 

Etheostoma — 

cumberlandicum,  new  species  of,  description  of— D. S. Jordan ;  C.H.Gil- 
bert.   (P.  1883) 643 

davisoni,  description  of— O.  P.  Hay.    (P.  1885) 650 

iowasa,  description  of— D.  S.  Jordan  ;  S.  E.Meek.    (P.  1885) 650 

variatium  of  Kirtland—D.S.  Jordan.     (P.1885) 650 

Etheostomatidse,  notes  on— D.  S.  Jordan 306 

Etheostomatinse,  skeletons  of,  note  on— D.  S.  Jordan  ;  C.  H.  Eigenman.    (P 

1885) 650 

Ethmocardium,  notes  on— C.  A.  W^hite.    (P.  1879) 333 

Ethnographical— 

collections— T.  Lyman.    fR.  1862) 150 

collections— H.  DB  Schlagintweit.    (R.  1862) 150 

collections,  the  Sohlagintweit—H.  ZiSQENBALS.    (R.1867) tlo 

Ethnological — 

collections  of  museum  at  Lausanne,  report  on— F.  Troyon.    (R.  1861) 149 

department  of  the  French  Exposition,  1867.    (R.  1867) 215 

investigation,  American,  plan  for— H.  R.  Schoolcraft.    (R.  1885) 645, 649 

map  of  North  America,  suggestions  relative  to— L.  H.  Morgan.    (R.  1861).  14? 

map  of  the  United  States— G.  Gibbs.    (R.1868) 150 
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Ethnological — Continued. 

memoir  of  Squier  and  DaylSy  correspondence  relatiye  to  acceptance  of,  for 

publication K 

museum  of  Norway— L.  K.  Daa.    (E,1862) 150 

research— E.  H.  Davis.    (R.1866) 214 

specimens  from  Ugashagmut  tribe,  Alaska,  catalogue  of— W.J.  Fishbb....    654 

specimens  presented  by  University  of  Christiania,  Norway.    (R.  1663) 187 

suggestions  for  Russian  America — Q.Qibbs 207 

Ethnology — 

and  archflsology,  circular  relative  to  collections  in 205 

and  philology,  instructions  for — G.Gibbs 160 

articleson.    (R.  1867-1870-1877, 1879, 1880) 215,244,249,271,275,286, 

298,299,323,345,442 
O.  T.  Mason,  Report  on  Department  of  Ethnology,  National  Museum,  for  1885 

(1885,11) 654 

department  of,  National  Museum,  report  of  curator  for  1884.    (R.  1864  u) ..    648 

Leipsio  Museum  of— O.  T.  Mason.    (R.1873) 275 

of  Arctic  America— L.KuMLiBN..r.-. 342 

of  Colonia  Tovar,  Venezuela,  South  America— A.  Fendlbb.    (R.  1857) 107 

of  Indians  of  Red  River  of  the  North— W.  H.  Gaboneb.    (R.  1870) 244 

physical,  lectures  on— D.  Wilson.    (R.1862) 150 

present  state  of,  in  relation  to  form  of  human  skull— A.  RuTZius.    (R.  1859)    110 
Bureau  of— 

,  catalogue  of  linguistic  manuscripts  in  library  of— J.  C.  Pilunq.    (£. 

1879-'80) 476 

directory  of  officers  and  employ^  of 466 

first  annual  report  of— J.  W.  Powell 476 

second  annual  report  of— J.  W.  Powell 542 

third  annual  report  of— J.  W.  Powell 631 

Etowah  River,  Georgia,  the  Great  Mound  in  the— Chables  Whittleset.    (R. 

1881) 481,515 

Etropus  rimosus,  description  of— G.  B.  Goode  ;  T.  H.  Bean.    (P.  1885) 650 

EuchalaroduB  putnami.  Identity  of,  with  PleuronecUs  glaher — T.  H.Bean  (P. 

1878) 332 

Eulachon,  or  candle  fish  of  northwest  coast— J.  G.  Swan.    (P.  1880) 425 

Eulima  temphiltii,  new  species  of,  from  Florida — W.  H.  Dall.    (P.  1883) 548 

Eulogy  on— 

Ampere,  by  F.  Abago.    (R.  1872) 271 

A.D.Bache,by  J.  Henbt.    (R.1870) 244.329,379 

A.A.DeLaRive,  by  J.B.Dumas.    (R.1874) 286 

Stephen  A.  Douglas,  by  S.S.Cox.    (R.1861) 149,329 

Cornelius  C.Felton,  by  T.D.WooLSEY.    (R.1861) 149,329 

Joseph  Fourier,  by  F.  Abago.    (R.  1871) 249 

Herschel,  byF.ABAGO.    (R.1870) 244 

Gay-Lussac,  byF.ABAGO.    (R.1676) 299 

LaPlaco,  byF.ABAGO.     (B.1874) 286 

L.  A.Quetelet,  by  A.  Mailly.     (R.  1874) 286 

James  A. Pearce,  by  A.D.Bache.    (R.1862) 150,329 

General  J. G.Totten,  by  J.  G.Babnabd.    (R.1865) 209,329 

Alexander  Volta,  by  F.  Abago.    (R.1875) 298 

Henry  Wilson,  by  P.Pabkeb.    (R.1875) 298,329 

Thomas  Young,  byF.ABAGO.     (R.1869) 228 

Eulogy.    See  Memoir,  Life,  Biography. 

Eumunida  picta,  new  genus  and  new  species  of,  from  south  coast  of  New  Eng- 
land, description  of— S.  I.  Smith.    (P.  1883) 548 
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Eanepbrops  bairdii,  descripUon  of— S.  I.  Smith.    (P.  1885) 650 

Karope — 

and  America,  prebistorio  fisbin^  in — C.  Rau 606,509 

causes  whieb  limit  vegetable  species  toward  tbe  nortb,  in — A.  De  Cax- 

DOLLE.     (R.  1838) 109 

certain  storms  in  America  and,  December,  1836— E.  LoOMis 127 

man  as  tbe  contemporary  of  tbe  mammotb  and  reindeer  in.    (R.  1867) 215 

study  of  high  antiquity  in— A.  Morlot.     (R.1862;  R.1864) 150,1^ 

tree  creepers  of,  critical  remarks  on— R.  Ridg way.    (P.  1882) 518 

middle,  fauna  of,  during  stone  age — L.  RCtimeyer.     (R.  1861) 149 

European  birds,  North  American  and,  generic  and  specific  appellation  of— L. 

Stejneger.    (P.  1882) 518 

EnrypbaryngidaB,  anatomy  and  relations  of  tbe— T.  Gill;  J.  A.  Ryder.    (P. 

1883) 548 

Evans,  J.    Climate  of  Colorado.    (R.  1865) 20S 

Evans,  R.  B.    Mounds  in  Barren  and  Allen  Counties,  Ky.    (R.  1881) 481,515 

Evans,  S.  B.    Notes  on  mounds  in  Des  Moines  Valley.    (R.  1879) *.....     34C 

Evaporation — 

in  Florida— W.  C.  Dennis.    (R.  1866) 214 

observed  at  Palermo  in  1865  and  1866— P.  Tacchini.     (R.  1870) 244 

Everett,  E.— 

Report  on  Jewett*s  general  stereotype  catalogue  of  public  librarii^s 47 

Report  on  organization  of  Smithsonian  Institution.    (R.  1853) 67 

Everett,  J.  D.    Underground  temperature.    (R.  1874) •.    286 

Evolution  of  language— J.  W.  Powell.    (E.  1879-'80) 476 

Excelsior,  Minn.,  mounds  near— K.  H.  Nutter.    (R.  1879) 345 

Exchange  of— 

birds  or  birds'  eggs,  circular.    (P.  1886)' 646 

publications — 

Agricultural  Association  of  Milan.    (R.  1863) 187 

Chamber  of  Commerce  of  Bordeaux.    (R.  1863) 187 

Royal  Horticultural  Society,  London.    (R.  1861) 149 

specimens — 

Hamburg  Zoological  Gardens.     (R.  1867) 215 

Hamilton  College,  Clinton,  N.  Y.    (R.  1861) 149 

W.A.Lloyd.    (R.  1867) 215 

Museum  of  National  University  of  Greece.    (R.  1867) 215 

University  of  Costa  Rica.    (R.  1867) 215 

Exchanges — 

American  Academy  of  Arts  and  Sciences,  Boston,  thanks  for.    (R.  Ib55;  R. 

1867) __.77,215 

Bath  and  West  of  England  Society  for  Encouragement   of  Agriculture, 

Arts,etc.    (R.  1867) 215 

circular  relative  to  scientific  and  literary 324 

Government  of  Bremen.    (R.  1865) 209 

W.  HiNCKS.    (R.  1860) 147 

list  of.    Parts  I,  ii 73,85 

list  of,  to  1858 117 

Mexican  Society  of  Geography  and  Statistics.    (R.  1861, 1865) 149, 209 

Mining  Department,  Melbourne.    (R.  1865) 209 

F.Mt)LLER.    (R.  1860) 147 

reports  on.     (R.  1853-1867,1873;  R.  1881-1835) 67,75,77,91,107.109,110,147, 

149, 150, 187, 188, 209, 214, 215, 275, 515, 540, 593, 623, 649 

J.  ROfcfiXG.     (R.  1865) 209 

Royal  Academy  of  Science,  Madrid.     (R.  1861) 149 
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Smithsonian,  history  of  the— G.  H.  Boehmer.    (R.  Iddl) 515,477 

St.  Petersburg  Academy  of  Sciences.    (R.  1867) 215 

statistics  of,  1846-1877 329 

Excursion  in  New  Mexico,  diary  of— J.  H.  Carleton.    (R.  1854) 75 

Executive  Committee  of  Regents.    See  also  each  annual  report — 

journal  and  reports  of,  1846-1876 329 

Exhibit- 
by  the  Smithsonian  Institution  at  Centennial  Exhibition,  report  on  proposed       n 

plan  of— 8.  F.  Baird.     (R.  1875) 298 

of  fisheries  of  United  States  at  Berlin  Fisheries  Exhibition — G.  Br  Goodb..  413 

Exhibition,  Centennial,  report  on— S.  F.  Baird.    (R.  1876) 299, 307 

ExoccDtns — 

review  of— D.  S.  Jordan  ;  S.  E.  Mebk.    (P.  1885) 650 

volador,  new  species,  description  of— D.  S.  Jordan.    (P.  1884) 607 

Expansion — 

bibliography  of— F.  W.  Clarke 255 

by  heat,  tables  of— F.  W.  Cr^RKE 289 

Expedition — 

Coast  Survey,  for  transatlantic  longitude — B.  A.  Gould 223 

HassleTy  narrative  of  the— L.  Aoassiz.    (R.  1872) 271 

North  Pacific  Surveying,  contributions  to  natural  history  made  in  connec- 
tion with  the— T.  H.  Streets 303 

to  Arctic  Seas.    See  Hayes,  Kane,  McClintock. 

to  Kerguelen  Island— J.  H.  Kidder  and  others 293.294 

to  Lake  Winnipeg— D.  Gunn.    (R.  1867) 215 

to  Mexico,  scientific.     (R.  1864) - ^ 188 

to  the  Manvaises  Terres  and  Upper  Missouri— T.  A.  Culbbrtson.     (R. 

1850) 28 

toward  the  North  Pole,  scientific  instructions  for— J.  Hxnrt  and  others. 

(R.  1871) 249 

Expeditions- 
account  of.    See  each  annual  report, 
contributing  specimens,  list  of— S.  F.  Baird.    (R.  1867 ) 215 

Experimental  and  theoretical  researches  on  figures  of  equilibrium.    See  J.  Plateau. 

Experiments— 

on  aneroid  barometers  at  Kew  Observatory— B.  Stewart.     (R.  1868) 224 

relative  to  meteorites— G.  A.  DaubrAe.     (R.  1868) 224 

upon  animal  heat  of  fishes— J.  H.  Kidder.    (P.1879) 333 

Explanation  of— 

principles   of    crystallography    and    crystallophysics— A.   Brszika.      (R. 

1872) 271,386 

Exploration  of— 

ancient  mounds  in  Union  County,  Ky.— S.  Lyon.     (R.  1870) 244 

Explorations— 

among  Indian  mounds  in  southern  Florida— S.  T.  Walker.     (R.  1879) 345 

and  surveys.  Government,  report  of— S.  F.  Baird.    (R.  1878) 341 

Arctic,  lecture  on— 1. 1.  Hayes.    (1861) 149 

articles  on — See  each  annual  report. 

botanical,  in  New  Mexico  and  California,  account  of— A.  Gray.    (R.  1849).      21 

furnishing  collections  to  National  Museum,  1838-1877,  list  of— S.  F.  Baird. 

(R.1877) 323 

ichthyological,  in  1884,  report  on— D.  S.  Jordan.    (R.  1884  ii) 648 

in  Central  America— C.  H.  Bkrendt.     (R.  1867) 215 

in  Central  America,  report  on— Dr.  J.  F.  Braksford.     (R.  1882) 535, 540 

H.  Mis.  170 45  r^^^^T^ 
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in  OreexUand— L.  EuMLiSN.     (E.1878) 341 

in  mounds  in  Wliiteeide  and  La  Salle  Counties,  111.— J.  D.  Moodt.     (R. 

1881) 481,515 

in  New  Mexico  and  Arizona— J.  Stbvsmson.    (R.1860) 442 

in  N^w  York— E.  G.  Squibb 15 

in  Tennessee— E.  A.  Datton.    (R.1870)  244 

in  upper  California  in  1860— J.  Feilneb.    (R.1864) 188 

Kennioott's— Hudson's  Bat  Company.    (1863) 187 

of  aboriginal  remains  of  Tennessee— J.  JoNXS 259 

of  the  Nile— C.  Hai*k.    (R.1865) 209 

ofwestemMissonriinlSol— P.RHOY.    (R.1864) 186 

of  John  Xantus  in  Mexico— M.  Romero.    (R.1862) .'.. 150 

on  western  coast  of  North  America— W.  H.  Dall.    (R.  1873) 275 

reports  on— S.  F.  Baibd.    (R.  1851-1866, 1875— 1877).. 51, '57,  75,  77,  91,  107,  109, 

110, 147, 149, 150, 187,  188,  209,  214,  298,  299,  323 

scientific,  in  America,  in  1852— S.  P.  Baibd.    (R.18o2) 1      57 

scientific,  in  Mexico.    (R.1864) 188 

Exploring  expedition  under  Capt.  C.  Wilkes,  duplicate  shells  collected  by  the..  193 

ExplosibUity  of  coal  oils— Z.  Allen.    (R.  1861) 149 

Explosivenessof  nitei^-R.HARB 17 

Exposition.    See  French. 

of  harmonies  in  the  solar  system — 8.  At.bxandeb 280 

Expression  for  anthropological  inquiry,  queries  about— 0.  Dabwin.    (R.  1867)  .    215 

External  appearance  of  the  sun's  disk.     (R.1866) 214 

Extinct — 

mammalia  and  ohelonia  of  Nebraska — J.Leidt 58 

reptiles— J.  Lbidt •. - 192 

sloth  tribe  of  North  America-^.  Leidy 72 

species  of  American  ox— J.Leidy 41 

Eye,  bibliography  of  diseases  of  the— W.W.  Keen 300 

F. 

Fabrics,  textQe,  prehistoric— W.  H.  Holmes.    (E.  1881-^82) 631 

Facts  respecting  Liberia  College— A.  Cbummell.    (R.  1861) 149 

Fahrenheit's  scale,  tables  for  conversion  of  centigrade  degrees  to.    (R.  1 863) 187 

Families— 

and  subfamilies  of  Carangid»—T.  Gill.    (P.  1832) 518 

of  fishes,  arrangement  of— T.  Gill 247 

of  mammals,  arrangement  of— T.  Gill 230 

of  moUusks,  arrangement  of — T.  Gill 227 

Family— 

centropomidw- T.  Gill.    (P.  1882) 518 

human,  systems  of  consanguinity  and  affinity  of— L.  H.  Mobqan 138,218 

Fanning  Islands,  natural  history  of— T.  H.Stbeets 303 

Faraday,  M.,  his  life  and  works— A.  A.  Db  La  Rive.    (R.  1867) .^    215 

Fablow,  W.  G.— 

Account  of  progress  in  botany — 

1881.  (R.1881) 515,486 

1882.  (R.  1882) 540.532 

1883.  (R.  1883) 593.581 

Algn  of  Arctic  America 342 

Alg»  of  Eergaelen  Island 294 

Recent  progress  in  botany,  1879,1880.    (R.  1880) 442.430 

Reporton  water  from  Gulf  of  Mexico.     (P.  1881) 467 
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Farming  and  gardening,  natural  history  aa  applied  to— J.  G.  Morris.    (B.  1855)      77 

Faroe  Isles,  vegetable  colonization  of---C.  Martins.    (R.  1858) «....    109 

Fabquhabson,  B.  J.    Study  of  skull  and  long  bones  from  mound  in  Illinois. 

(R.1874) 286 

Fabrell,  F.  M.    Ancient  remains  near  Cobden,  111.    (R.  1881) 481, 515 

Fauna — 

and  flora  within  living  animals— J.  LEn>T 44 

littoral  marine,  of  Provinoetown,  Mass.— R.  Rathbun.    (P.  1880) 425 

molluscan,  of  the  Truckee  group— C.  A.  Whitk.    (P.  1882) 518 

of  middle  Europe  during  the  stone  age— L.  ROtimbyer.    (R.  1861) 149 

of  Nebraska,  ancient — J.  Lbidt 58 

Fatbb,  a.    Report  on  transactions  of  Geneva  Society  of  Physics  and  Natural 

History,  July,  1876,  to  June,  1877.     (R.1877) 323 

Fayrb,  £.    Biographical  notice  of  Louis  Agassiz.    (R.  1878) 341 

Faxon,  Walter.    Alist  of  the  Astacidsein  the  U.  S.  National  Museum.    (P. 

18^) 650 

Feeling,  sense  of.    (R.1865) 209 

Feilneb,  J.    Explorations  in  upper  California  in  1860.     (R.  1864) 188 

Feldspar,  determination  of,  in  thin  sections  of  rocks— Q.  W.  Hawbs.    (P.  1881) .    467 

Felton, C.C, eulogy  on, by  T.D.WOOLSEY,    (R.  1861) 149,329 

Fblton,  C.  C— 

Notice  of  Washington  Irving.    (R.  1859) 110,329 

Notice  of  W.W.  Turner.    (R.  1859) 110,329 

Report  on  Professor  Henry  and  the  telegraph.    (R.  1857) 107,329 

Fbndlsr,  a.— 

Botanical  explorations  by,  in  New  Mexico  and  California— A.  Gbat.    (R. 

1849) 21 

Meteorology  and  ethnology  of  Colonia  Tovar,  Venezuela.    (R.  1857) 107 

Meteorology  of  Colonia  Tovar.    (R.  1866) 214 

Temperature  of  Saint  Louis,  Missouri.    (R.  1860) 147 

Febxald,  C.  H.    Circular  No.  27,  Appendix ;  Directions  for  collecting,  preserv- 
ing, and  transporting  tortricids  and  other  small  moths.    (P.  1884). ..     607 

Febnandez,  Don  Leon.    The  Guatusa  Indians  of  Costa  Rica.    (R.  1882) 540 

Febbbl,  W.,  theories  of,a8  to  relation  between  difference  of  pressure  and  velocity 

of  wind— J.  Hann.    (R.  1877) 323,398 

Fetiches,  Zufii.—F.H.CuSHiNG.    (E.  1880-^1) 542 

Fever— 

a  study  in  morbid  and  normal  physiology — H.  C.  Wood 357 

researches  on— H. C.Wood.    (R.1878) 341 

study  of  the  nature  and  mechanism  of.     Toner  lecture  No.  lY — H.  C. 

•    .  Wood 282 

Fevers, surgical  complications  and  sequels  of.'    Toner  lecture  No.  v — ^W.  W. 

Keen 300 

Fewkes,  J.  Walteb.    Oq  a  collection  of  Meduse  made  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross  in  the  Caribbean  Sea  and  Qulf  of  Mexico 

(with  Plate  XX).     (P.  1885) 650 

FiALHO,  A.    Biographical  sketch  of  Dom  Pedro  U.    (R.  1876) 299 

Field  Sparrow  {spizella  wortheni),  new  species  from  New  Mexico— R.  RmoWAT. 

(P.  1884) 607 

FiQAiOERRB,  M.    Account  of  remarkable  accumulation  of  bats.    (R.  1863) 187 

Figure  of  the  earth— St,  M.MEBINO.     (R.1863) 187 

Figures — 

of  equilibrium  of  a  liquid  mass  withdrawn  from  the  action  of  gravity.  Sm 
Plateau. 
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of  fishes,  identification  of,  in  Catesby's  Natural  History  of  Carolina,  Florida, 

and  the  Bahama  Islands— D.  8.  Jordan.    (P.  1884) 607 

series  of«  for  labels 1S4 

FilicesofKerguelen  Island— A. Gray. 294 

Finances  of  the  Institution,  1846-1877 329 

Finch,  Fladgatb,  and  Clarke.    Residuary  legacy  of  Smithson.     (R.  1661 ) . .  149, 328 

FiNCK,  H.    Antiquities  in  the  State  of  Vera  Cruz,  Mexico.     (R.  1870) 244 

Fire— 

at  Smithsonian,  January,  1865,  report  of  Committee  of  Regents  relative  to— 

R.  Wallace;  J.  Henry.    rR.1864) 188 

Indian modeof  obtaining — G.  Crook.    (R.  1871) 249 

Fire-alarm  telegraph,  American,  lecture  on— W.  F.  Channino.    (R.  1854) 75 

Fire  ball,  meteoric,  orbit  and  phenomena  of— J,  H.  Coffin 221 

Fire-proofing  buildings,  architecture  in  relation  to — D.  B.  Reid.    (R.  1856) 91 

Fischer,  F.    Scientific  labors  of  Edward  Lartet.    (R.  1872) 271 

Fisher,  William  J.    Catalogue  of  a  collection  of  ethnological  specimens  ob- 
tained from  the  Ugashagmat  tribe,   Ugashak  River,    Bristol    Bay, 

Alaska.     (P.  1883) 548 

Fish  Commission — 

account  of  work  of— S.  F.  Baird.    (R.  1880) 42 

catalogue  of  exhibit  of,  at  Centennial,  1876 — G.  B.  Goode 326 

directory  of  officers  and  employes  of * 466 

dredgings,  new  or  little  known,  decapod  cmstacea  from— S.  I.  Smith.    (P. 

1884) ^. 607 

dredging  of  Brachyura  and  Anomura,  preliminary  report  on — S.  I.  Smith. 

(P.  1883) .\ 548 

dredgings,  penssidfld  from— S.  I.  Smith.    (P.  1885) 650 

exhibit  by,  at  Berlin  Fisheries  Exhibition— G.  B.  Goodb 413 

experiments  on  animal  heat  in  fishes,  made  in  connection  with — J.  H.  Kid- 
der.   (P.1879) 333 

first  decade  of— G.  B.  Goode.    (R.1880) 442 

list  of  marine  invertebrata  from  New  England  coast  distributed  by — A.  £. 

Verrill;  R.  Rathbun.    (P.1879) 333 

moUusca  collected  by— A.  E.Verrill.    (P.  1880) 425 

new  species  of  PhysiculusfulTus  and  Lotella  maxillaris  collected  by,  descrip- 
tion of— T.  H.  Bean.    (P.  1884) 607 

notice  of  cmstacea  dredged  by,  off  south  coast  of  New  England — S.  I.  Smith. 

(P.  1880) :...     425 

Fish- 
analysis  of  water  destructive  to,  in  Gulf  of  Mexico— P.  M.  Endlioh.    (P* 

1881) 467 

candle,  of  northwest  coast— J.  G.  Swan.    (P.  1880) 425 

dates  of  first  appearance  of— F.  B.  Hough 182 

description  of  new  species  of  (Apogon  pandioni8)'-'Q.  B.  Goode  ;  T.  H.  Bean. 

(P.  1881) 467 

destruction  of,  by  poisonous  water  in  Gulf  of  Mexico— J.- Y.  Porter.    (P. 

1881) 467 

destmction  of,  by  polluted  waters  in  Gulf  of  Mexico— W.  C.  W.  Glazier. 

(P.  1881) 467 

directions  for  collecting  and  preserving— T.  H.  Bean 464 

fresh,  circular  on  shipping— 8.  F.  Baird 384 

from  deep-sea  fauna  of  western  Atlantic,  description  of  new  species  of  (Al^o- 

oephalu9  J?atrdi»)— G.  B.  Goode  ;  T.  H.  Bean.    (P.  1879) 333 

mortality  in  the  Gulf  of  Mexico— S.  T.  Walker.    (P.  1883) 648 


Digitized  by 


Google 


CATALOGUE   OP    PUBLICATIONS.  709 

Fisb — Continued. 

mortality  of,  in  Gulf  of  Mexico— E.  Ingersoll.     (P.  1S81) 467 

mortality  of,  in  Gulf  of  Mexico— M.  A,  Moorb.    (P.  1881) 467 

new,  from  Alaska,  with  notes  on  genus  Anarrhioha9—T.  H.  Bkan.    (P.  1879)    333 
new  {Lopholatilui  chatMBle&ntioeps),  from  south  of  New  England — G.  B. 

Goode;  T.H.  Bean.    (P.  1879) 333 

new  gobioid  (Othonopa  eo«),  from  San  Diego,  Cal. — B.  Smith.    (P.  1881) 467 

new  serranoid  (Eptnephelus  Drummond-Hayi)^  from  Bermudas  and  Florida — 

G.  B.  Goode  ;  T.  H.  Bkan.    (P.  1878) 332 

new  sparoid,  {Sargw  HolbrookUy)  from  Savannah  Bank,  description  of— T.  H. 

Bean.     (P.  1878) 332 

Fish-culture  of  the  United  States,  exhibit  of,  at  Berlin  Fisheries  Exhibition— 

G.  B.  Goode 413 

Fish-eating  birds  of  the  United  States  at  London  Fisheries  Exhibition  in  1883, 

catalogue  of— R.  Bidgwat 511,521,553 

Fisher,  J.  G.    Acknowledgment  of  perennibranohiates.    (R.  1863) 187 

Fisheries — 

Exhibition,  Berlin,  additions  to  Museum  from.    (R.  1880) 442 

Exhibition,  London,  1883,  collections  of  the  United  States  at.    See  Catalogues, 
of  United  States,  catalogue  of  collection  to  illustrate,  at  Philadelphia— G. 

B.  Goode 326 

of  United  States,  exhibit  of,  at  Berlin  Fisheries  Exhibition— G.  B.  Goods.  413 
Fishes—  ♦ 

j^lurichthye  eydouxii  and  poriohthya  poroeUaimus,  note  on — D.  S.  Jordan.    (P. 

1884) 607 

Alaskan,  catalogue  of— T.  H.  Bean.    (P.  1881)  467 

Albatroee  collections  of  1884  and  1885— F.  W.  Fbwkes.    (P.  1885) 650 

^Z«pWo#aiM^:from  Alaska— T.  H.  Bean.    (P.  1882) 518 

American,  in  British   Museum   and  Museum  d'Histoire  Natnrelle,  Paris, 

notesontypical— D.S.Jordan.    (P.  1879) 333 

arrangement  of  families  of— T.  Gill 247 

Artedius  fenestralis,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1882) 1 518 

bibliography  of— T.  Gill 247 

Bothus  rafinesque,  synonomy  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882).    518 
Carcharias  lamiella,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1882) 518 

Caulolatilus  microps— T.  H.  Bean.    (P.  1885) 650 

check-list  of  duplicates  of^  distributed  by  Smithsonian  Institution- T.  H. 

Bean.    (P.  1880) 425 

Citharichthys  stigmaus,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.  1882) 618 

catalogue  of,  received  from  Jamaica— T.  H.  Bean.    (P.  1884) 607 

Ckriodorue—Q.  B.  Goode;  T.  H.  Bean.    (P.  1882) 618 

collected  at — 

Guaymas,  Mexico,  by  H.  F.  Emeric,  notes  on,  with   description    of 

QohiosofMhUtrio—D,  S.  Jordan.    (P.  1884) 607 

Key  West,  Fla.,  with  notes  and  descriptions— D.  S.  Jordan.    (P.  1884) , .    607 

Panama,  list  of— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1882) 618 

San  Cristobel,  Lower  California,  by  C.  H.  Townsend,  notes  on — R. 

Smith.    (P.  1884) 607 

collected  by— 

H.  E.  Nichols  in  British  Columbia  and  Alaska,  notes  on— T.  H.  Bean. 

(P.  1881) 467 

L.  Belding,  list  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) 618 
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Fishes— Continued, 
collected  by-;- 

Captain  Bendire  in  Washington  Territory  and  Oregon,  notes  on— T.H. 

Bkan.    (P.  1882) 518 

Frank  H.  Bradley,  list  of— D.  8.  Jordan  ;  C.  H.  Gilbert.    (P.  1882)..    518 

John  M.  Dow,  list  of,  D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1882) 518 

D.  6.  Jordan  at  Cedar  Keys,  Fla.,  notes  on— D.  S.  JordAn;  J.  Swain. 

(P.  1884) eOT 

Bey.  Mr.  Rowell,  list  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) 518 

Silas  Steams,  in  Pensacola,  Fla.,  notes  on— D.  S.  Jordan.    (P.  1884)  ..     607 

J.  G.  Swan,  notes  on— T.  H.  Bean.    (P.  1883) 548 

John  Xantus,  at  Colima,  Mexico,  list  of— D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.  1882) 518 

John  Xantns,  at  Cape  San  Lucas,  catalogue  of— D.  S.  Jordan  ;  C.  H. 

Gilbert.    (P.  1882) 518 

collected  in — 

east  fork  of  White  River,  Indiana,  list  of— C.  H.  Gilbert.    (P.  1884) ...    607 
Lake  Jessup  and  Indian  Biver,  Florida,  by  B.  £.  Earll,  list  of,  with  de- 
scription of  two  new  species— D.  S.  Jordan.    (P.  1884) 607 

,     the  Clear  Fork  of  the  Cumberland,  list  of— D.  S.  Jordan;  J.  Swaik. 

(P.  1883) 548 

the  vicinity  of  New  Orleans,  by  Dr.  B.  W.  Shufeldt,  list  of— D.  S.  JOR- 

DAN.    (P.  1884) f. 607 

collection  from  Johnson^s  Island,  with  description  of  new  species— B.  Smith; 

J.  Swain.    (P.  1882) 1 518 

collection  of,  made  by  Capt.  H.  £.  Kiohols  in  1882  and  1883,  notes  on— T.  H. 

Bean.    (P.  1883) 548 

^  Conodon  serrifer,  description  of— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1882)..    518 

Coryphasna  hippums— T.  H.  Bean.    (P.  1885) 650 

Corregonns  hoyi— T.  H.  Bean.    (P.  1882) 518 

oottoids,  monograph  of  the— C.  Girard *. 30 

departmeiit  of.  National  Museum,  report  of  curator  lor  1884.    (B.  1884  ")..  -    648 
description  of — 

a  new  oypHnodMut—D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) 518 

and  notes  on.    See  D.  S.  Jordan  ;  C.  H.  Gilbert. 

CwT«y<m«s  Aoyi— T.  H.  Bean.    (P.  1882) 518 

deep-sea  species  from  New  England,  diagnoses  of  two  undescribed 
genera  of  .flounders  and  genus  related  to  Merludus-^,  B.  Goods.    (P. 

1880) 425 

four  new  species  of  cyprinidcB  in  National  Museum— 'D.  S.  Jordan;  S.  £• 

Meek.    (P.  1884) 607 

four  new  species  of  pcBoilichikye  in  National  Museum— D.  S.  Jordan. 

(P.  1884) 607 

new  eel— D.  S.  Jordan;  C.H.Gilbert.    (P.1882) - 518 

new  eel,  Sidesa  castanea—D.  S.  Jordan;  C.  Gilbert.    (P.  1882) -   518 

of  eoaroid  fishes  from   Havana  and  Key  West,  including  five  new 

species— D.  S.  Jordan;  J.  Swain.    (P.  1884) 607 

of  new  species,  Sehastiehthys  umhrosus  and  CitJuiriohthye  sUgnuBue^'D,  S. 

Jordan;  C.  H.Gilbert.    (P.  1882) 518 

new  species  of  ( Uranidea  marginata,  Potamocoitue  Bendirei);  and  of  MyO" 

taphum  orenulare—T,  H.  Bean.    (P.  1881) 467 

ten  new  species  from  Key  West,  Fla.— D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.  1884) 607 

ayganeetes  zonifer  from  Nashville,  Ga.— D.  S.  Jordan;  S.  E,    Meek. 
(P.  1884) 607 
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Fishes— Con  tinned . 

description  of  new  species — 

MyrophU  vafer  and  CKlor99cemhru9  orqueta—'D.  S.  Jordan  ;  C.  H.  Gel- 

BBRT.    (P.  1882) 618 

£rem  tlie  Senthern  United,  States— G.  B.  Goode  ;  T.  H.  Beak.     (P. 

1882) 518 

•f  ^lapldMavrtftf  from'Alaska— T.  H.Bean.     (P.  1882)... 518 

of  Artedins— D.  S.  Jordan;  C.  H.  Gilbert.  (P.  1882) 518 

•f  blenny—D.  8.  Jordan.    (P.  1882) 518 

of  cenedoB— D.  8.  Jordan;  C.H.  Gilbert.    (P.  1882) 518 

of  goby— D.  8.  Jordan  ;  C.H.Gilbert.    (P.  1882) 518 

of  hylognalhw  from  Mississippi— D.  S.  Jordan.    (P.  1884 ) 607 

of  Hyh0p8is  (JT.  montanusy-^,  E.  Meek.    (P.  1884) 607 

of  North  American— D.  S.Jordan.    (P.  1879) 333 

of  shark— D.  8.  Jordan;  C.  H.  Gilbert.    (P.  1882) 518 

of  Uranidea—U,  Smith.    (P.  1882) 518 

of  Uranidea—D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1882) 518 

of  Urelophua^D.  8.  Jordan;  C.  H.  Gilbert.    (P.  1882) 518 

directions  for  collecting  and  preserring— T.  H.  Bean.    (P.  1881) 469 

Epinephelns  nigritus— T.  fl.  Bean.    (P.  1885) 650 

Enropean,  In  National  Mnsenm,  list  of— T.  H.  Bean.    (P.  1879) 333 

experiments  npon  animal  heat  of— J.  H.  Kidder.    (P.  1879) 333 

food.  See  G.  B^  Goode,  T.  H.  Bean,  D.  8.  Jordan,  8.  Steams,  T.  Steindach- 

ner,  8.  wilmot. 

cironlar relatiTO  to— 8.  F.Baird 234 

memoranda  of  inquiry  relatiye  to^S.  F.  Baird 231 

questions  relatiye  to — 8.  F.  Baibd 234 

from — 

Cape  San  Lncas,  list  of— D.  8.  Jordan  ;  C.H.  Gilbert.    (P.  1882)  —  518 

Colima,  Mexico,  catalogue— D.  8.  Jordan;  C.  H.  Gilbert.    (P.  1882).  518 
Charleston,  S.C.,  new  species— D.  8.  Jordan;  C.  H.  Gilbert.    (P. 

1882) 518 

deep  waters  on  south  coast  of  New  England,  obtained  by  Fish  Com- 
mission in  1880— G.  B.  Goode.    (P.  1880) 425 

eastern  Georgia,  notes  on— T.  H.  Bean.    (P.  1879) 333 

eastern  Mississippi,  collection  of— O.  P.  Hay.    (P.  1880) 425 

Florida,  Lu^anue  eteameii,  Luijanue  bUichfordii,  Caulelatilue  mierepet 

Xyriohthye pHttaeiu,  Sparue  pagrue^Q,  B.  Goode;  T.  H.  Bean.    (P. 

1884) 607 

Greenland,  notes  on— H.  G.  Dresbl  ;  T.  H.  Bean.    (P.  1884) 607 

Hudson's  Bay,  notes  on— T.  H.  Bean.    (P.1881) 467 

Johnson's  Island— R.  Sahth  ;  J.  Swain.    (P.  1882) 518 

Lower  California,  list  of — D.  8.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) ....  518 
Mazatlan,  new  species  of  Urolophue—D,  8.  Jordan;  C.  H.  Gilbert. 

(P.  1882) 518 

Panama,  new  species  of  Myrophis  and  Ckloroaeomhrui — D.  8.  Jordan  ; 

C.H. Gilbert.    (P.  1882) 518 

Panama,  new  species  of  Urolophua—jy,  8.  Jordan  ;  C.  H.  Gilbert.    (P. 

1882) 518 

Puget  Sound,  new  species— D.  8.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) ...  518 
Puget  Sound,  new  species  of  Artediua^D.  8.  Jordan  ;  C.  H.  Gilbbbt. 

(P.  1882) 518 

Spokane  River,  new  species  of  Uranidea—R.  Smith.    CP.  1882) 518 

Utah  Lake,  notes  ou  a  colleetion  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1880) 425 
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genns  2fboturnu8f  review  of— J.  Swain  ;  Q.  Kalb.    (P.  1882) 518 

*     Genas  Ophichthys,  nomenclature— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882).  518 

Gobiosoma  ios,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) 518 

Hadropterns  in  French  Broad  Eirer,  North  Carolina— T.  H.  Bean.  (P.  1885) .  650 
identifioation  of  the  figures  of,  iu  Catesby's  Natural  History  of  Carolina, 

Florida,  and  the  Bahama  Islands— D.  S.  JotoAN.    (P.  1884 ) 607 

identity  of  Cottus  maculatus  with  Cottus  hubaHi—T.  H.  Bean.     (P.  1885) 650 

in  museum  of  Yale  College,  list  of— D.  S.  Jordan  ;  C.  H.  Gilbert.   (P.  18:i2)  518 

Ioglo9$u8^Q.B.Qooj}^'f  T.BLBean.    (P.1882) 518 

Isesthes  gilberti,  description  ofr-D.  S.  Jordan.    (P.  1882) 518 

La  C^pMe^  neglected  names  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) . .  518 

XtfOardUM— G.B.Goode;  T.H.Bban.    (P.1882) 518 

literature  and  systematic  relations  of  the  saceopharyn^M  fishes — T.  Gill  ; 

J.A.Etder.    (P.  1884) 607 

list  of  specimens  occurring  in  the  Gulf  of  Mexico— G.  B.  GkX)DE ;  T.  H.  Bean 

(P.  1882) 518 

r    mortality  of,  in  Gulf  of  Mexico— J .  P.  Jefferson.    (P.  1878) 338 

mortality  of,  in  Gulf  of  Mexico— S.F.Walker.    (P.  1883) 548 

mortality  of,  in  vicinity  of  Tortugas— J.  P.  Jefferson  ;  J.  Y.  Porter  ;  T. 

Moore.    (P,1878) 338 

new,  from  Kansas,  Amiurus  crofimifCli^l^  (hyhopsis)  iopeJcdf  Minnilus  (Lyihru" 

ru«)  «<^npiniit*—C.  H.  Gilbert.    (P.  1884) 607 

new  genus  of  {Benthode$mu8)—Q,  B.  Goode  ;  T.  H.  Bean.    (P.  1881) 467 

newgenusof  (Z)«Zoi<jpw)— T.  H.  Bean.    (P.  1881) 467 

new  species — 

(Aprion  ariommus  and  Ophidium  Beanii)  description  of— D.  8.  Jordan  ; 

C.H.  Gilbert.    T[P.  1883) 548 

A8pidoph9roide9--T.  H.  Bean.     (P.  1885) 650 

of  founder,  Cithariehthya  maoropSy  from  Pensacola,  Fla. — H.  G.  Dresel. 

(P.  1884) 607 

of  pempherU—T.n.B^AS.    (P.  1885) 650 

of  PZ€0<romtw— T.  H.  Bean.    (P.  1885) 650 

of  Phy8ieulu9  fulvus  and  Loiella  maxillarU  collected  by  Fish  Commission 

in  1881— T.  H.  Bean.    (P.  1884) 607 

of  whitefish,  Cdreyonti*  ncl«onti,  from  Alaska— T.  H.  Bean.    (P.  1884)..  607 
nomenclature  of  genus  OpA<cA%»— D.  S.  Jordan  ;  C.  H.  Gilbert.     (P. 

1882) 518 

North  American  check-list  of  duplicates  distributed  by  Smithsonian — T.  H. 

Bean.    (P.  1888) 425 

North  American,  reyiew  of  Rafinesque's  memoirs  on — D.  S.  Jordan 305 

nots  on — 

Calamw  pr#i?W«w— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1884) 607 

occurrence  of  Idhihyemyeon  ca*tonerM»— T.  H.  Bean.     (P.  1882) 518 

silver  lamprey  in  Louisiana— T.  H.  Bean.    ( P.  1882) 618 

Caranx  ruber  and  Caranx  hartholomcBi — D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.  1884) 607 

Captain  Bendire's  collection— T.  H.  Bean.    (P.  1882) 518 

D.  S.  Jordan 305,306,308 

collection  of,  from  Clackamas  River,  Oregon— D.  S.  Jordan.    (P.  1878)  333 
observed  about  Pensacola,  Fla.,  and  Galveston,  Tex.    Notes  on— D.  S.  Joe- 
dan;  C.H.Gilbert.    (P.1882) 618 

observed  at  the  head  of  Chesapeake  Bay  in  1882,  notes  on— T.  H.  Bean.  (P. 

1883) , 546 
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observed  in  the  Saint  John's  Eiver,  at  Jacksonville,  Fla.,  list  of— D.  S.  Jor- 
dan; S.  E.  Meek.    (P.  1884) 607 

of  Alaska,  some  genera  and  species  of— T,  H.  Bean.    (P.  1879) 333 

of  Alaska  and  Siberia,  descriptions  of  new— T.  H.  Bean.    (P.  1881) 467 

of  Alleghany  region  of  Sonth  Carolina,  Georgia,  and  Tennessee,  distribution 

of— D.  S.  Jordan;  A.  W,  Brayton 308 

of  Arctic  America— T.  H.  Bean  342 

of  Beaufort  Harbor,  North  Carolina,  notes  on— D.  8.  Jordan  ]  C.  H.  Gil- 
bert.   (P.  1878) 332 

of  Bermuda,  catalogue  of— Q.  B.  Goode 296 

of  Bermuda,  mistakenly  described  as  new  by  Gilnther — G.  B.  Goodb.    (P. 

1878) 332 

of  Califomia— T.  H.  Streets 303 

of  Califomia,  descriptions  of  new  genera  and  species  of— W.  N.  Locking- 
ton.    (P.  1879) 333 

of  east  coast  of  North  America,  catalogue  of— T.  Gill 283 

of  Panning  Islands— T.  H.  Streets 303 

of  Florida,  description  of  new  species  of  (Seriola  SteamsiO—Q,  B.  Goode. 

(P.  1879) 333 

of  Florida,  preliminary  catalogue  of,  with  n#w  genius  and  three  new  8pe- 

cies—G.  B.  Goode.    CP.  1879) * : 333 

of  Gulf  of  Mexico,  collected  by  J.  W.  Velie,  catalogue  of  and  description 

of  seven  new  species— G.  B.  Gk)ODE;  T.  H.  Bean.    (P.  1879) 333 

of  Hawaiian  Islands— T.  H.  Streets 303 

of  Kerguelan  Island— T.  Gill 294 

of  Mexico,  descriptions  of  two  species  of,  collected  by  Dug^s — T.  H.  Bean. 

(P.  1879) 333 

of  Mexico,  notes  on  Dug^  collection  of— D.  8.  Jordan.    (P.  1879) 333 

of  New  York— T.  Gnx.    (B.  1856) 91 

of  Pacific  coast — 

and  Alaska,  bibliography  of— T.  H.  Bean.    (P.  1881) 467 

check  list  of  duplicates  of,  distribnted  by  Smithsonian  Institution  in 

1881— D.  S.Jordan;  P.  L.  Jouy.    (P.  1881) 467 

notes  on— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1881) 467 

of  United  States,  bibliography  of— T.  Gill 463 

of  United  States,  list  of— D.  S.  Jordan  ,  C.  H.  Gilbert.    (P.  1880) ....  425 
of  Pensacola,  Fla.,  catalogue  of  Steam's  collection  and  description  of  new 

species— G.  B.  Goode  ;  T.H.  Bean.    (P.  1879) 333 

of  St.  John's  Kiver—G.  B.  Goode.    (P.  1879) 333 

of  Samoan  Islands— T,  H.  Streets 303 

of  Switz  City  Swamp,  Indiana,  notes  on — C.  H.  Gilbert.    (P.  1884) 607 

of  Todos  Santos  Bay,  Lower  California,  notes  on  the— B.  Smith.    (P.  1883)  548 
ot  the  United  States  at  the  Loudon  Fisheries  Exhibition  in  1883,  catalogue 

of ^ 511,521,  556 

of  North  America,  synopsis  of— D.  S.  Jordan  ;  C.  H.  Gilbert 492, 496 

on  coast  of  New  Jersey  and  Long  Island — 8.  F.  B aird.    (R.  1854  ) 75, 348 

pediculate,  of  eastern  coast  of  extratropical  North  America,  synopsis  of— T. 

Gill,    (P.  1878) 332 

pipe-fishes  of  Key  West,  Fla.,  notes  on— J.  Swain  ;  S.  E.  Meek.    (P.  1884) . .  607 

Pomacentrus  ruhicundus,  on  the  life  of  the  young  of — R.  Smith.    (P.  1882).  518 

Pot^mocottus  Bendirei,  description  of— T.  H.  Bean.    (P.  1881 ) 467 

Fishes,  report  ou  Department  of  Fishes— T.  H.  Bean,  National  Mnseom  for 

1885.     (R.  18d5,  u) 664 
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Fishes,  report  on  Department  of  Fishes — Continned. 
review  of— 

genxM  Kootmmm9—J.&WArs;  G.Kalb.    (P.1882) 618 

Syngnaihina  of  the  United  Statee^-J.  Swain.    (P.  1882) 518 

the  American  species  of  marine  Mugilidc9—D,  S.  Jordan  ;  J.  Swaot. 

(P.  1884) fl07 

the  American  species  of  8pi%ephelu8  and  related  genera — D.  S.  Jobdah  ; 

J.Swain.    (P.1884) : 607 

the  species  of  Lutjaninm  and  MoplopagrincB  fonndin  American  waters — 

D.S.  Jordan;  J.  Swain.    (P.1884) €07 

the  species  of  the  genus  CalafMu—B.  S.  Jordan  ;  C.  H.  Gilbbbt.    (P. 

1884) 607 

the  species  of  the  genos  HamuUmr-'Jy.  S.  Jordan;  J.  Swain.    (P.  1884).    607 
three  new  species  offish  collected  at  Pensacola,  Fla.,  by  Silas  Steams — 

D.S.  Jordan;  J.Swain.    (P.1884) 607 

Sebastichtys  nmbrosns,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbbrt.    (P. 

1882) 518 

Stathmonotns,  new  genus,  from  Florida— T.  H.  Bban.    (P.  1885) 650 

Stoasodon  narinari,  note  on— T.  H.  Bban.    (P.  1885) 660 

study  of  trunk  (Oatraciontida),  with  notes  on  American  species— G.  B. 

GOODB.    (P.  1879) 333 

Syngnathins  of  the  United  Stdles,  review  of— J.  Swain.    (P.  1882) 518 

synonomy  of  genus  Boihua  Bafinesque^D,  S.  Jordan;  C.  H.  Gilbbbt.    (P. 

1882) 518 

synopsis  of  the  plectognath  fishes— T.  Gill.    (P.  1884) 607 

supplementary  notes  on  North  American  fishes,  Pmoilicktkya  heani,  Jordan= 

BoleoaomamaetOaium'-D,  S.  Jordan.    (P.  1884) 607 

Uranidea  mTarginata,  description  of— T.  H.  Bban.    (P.  1881) 467 

Urolophus  Asterias,  description  of— D.  S.  Jordan;  C.  H.  Gilbbbt.    (P. 

1882) 518 

Zygonectee  inums,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbbbt.    (P.  1882)    518 

Fishing,  prehistoric,  in  Europe  and  America— C.  Rau 606,509 

Fishkill,  N.  Y.,  deposit  of  arrow-heads  near— E.  M.  Sobfard.    (R.  1877) ^SS 

Fish-like  yertebrates,  deep-sea,  new  genera  and  species  of,  diagnosis  of— T.Gill. 

(P.  1883) 548 

Fissirostres,  odlogy  of— T.  M.  Brbwbb 89 

Flachbnbckbb,  G.    Indian  language.    (B.  1862) 150 

Fladoatb,  Clarkb,  and  FmcH.    Smithson's  residuary  legacy.    (R.  1861)  ..  149,328 

Flamingo  from  south  Florida,  specimens  of— G.  Wurdbman.    (B.  1860) 147 

Flight- 
in  the  animal  kingdom,  phenomena  of— E.  J.  Mabbt.    (1869) 888 

modes  of,  in  relation  to  aeronautios— J.  B.  Pbttigbbw.    (R.  1867) 215 

Flint,  E.,  shells  from  Costa  Rica  kitchen-midden  collected  by— W.  H.  Dall 

(P.  1878) 332 

Flint,  J.  M.— 

Classification  and  arrangement  of  the  materia  medica  collection 450 

CHassification  of  materia  medica   collection  in   National   Museum.     (P. 

1883) 548,539 

Classification  of  forms  of  dmgs  and  medicines 451 

Memoranda  for  collectors  of  drugs 452 

Request  for  drugs  and  information  concerning  them.    (P.  1883) 548, 541 

report  on  pharmaoopcBias  of  all  nations 560 

Flint,  J.  M. ;  Bbteb,  Dr.  H.  G.  Circular  No.  32.  Classification  of  the  materia 
medica  wUection  of  the  U.  S.  National  Mnseam  and  catalogue  of 
specimens.    (P.  1885) .• 650,622 
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Flint  implements- 
ill  niinoia,  agricaltural—C.  Eau.    (R.  1868) 224,440,370 

in  minois,  deposits  of— J.  F.  Snyder.    (E.1876) 299 

in  Ohio,  Holmes  County— H.  B.  Case.    (E.1877) 323 

Flint  Ridge,  Licking  County,  Ohio,  sketch  of— C.  M.  Smith.    (R.  1884)  ....  620,023 

Flints  buried  in  Cass  County,  HI.— Dr.  J.  F.  Snyder.    (R.  1881) 481. 515 

Flood-tide,  law  of  deposit  of— C.  H.  Davis 33 

Flora— 

and  fauna  within  living  animals— J.  Leidy 44 

miocene,  of  Alaska,  contribution  to— L.  Lesquerbxtx.    (P.  1882) 518 

of  Alaska,  sketch  of  the— J.  T.  Rothroce.    (R.  1867) 215,367 

of  Crozet  and  Eerguelen  Islands — J.  H.  Kidder  and  others 294 

of  North  America,  index  of  authorities  for  species  of— S.  Watson 258 

of  North  America,  Synoptical— A.  Gray 559,591 

of  St.  Croix  and  the  Virgin  Islands— H.  F.  A.  EoGERS 313 

of  Washington  and  vicinity — L.  F.Ward 444 

of  western  and  southern  Texas,  report  on— Dr.  Y.  Hayard.    (P.  1885).. .    650 
Florida— 

Alachua  County,  mounds  in— James  Bell.    (R.  1881) 481, 515 

ancient  canals  in— Charles  J.  Eenworthy.    ( R.  1881) 481, 515 

antiquities  of— J.  Bartram.    (R.  1874) 286 

antiquitiesof— A.  Mitchell.    (R.  1874)  ....• 286 

Carolina  and  the  Bahama  Islands,  Catesby's  NaturalHistory  of,  figures  of 

fishes  in,  identification  of— D.  S.  Jordan.    (P.  1884) 607 

catalogue  of  oasts  of  Indian  prisoners  in— R.  H.  Pratt.    (P.  1878) 332 

Charlotte  Harbor,  shell  heaps  of— Dr.  M.  H.  Simons.    (R.  1882) 535, 540 

ooUection  of  fishes  from— O.  P.  Hay.    (P.  1885) k..    650 

collection  of  shells  from,  sent  by  H.  Hemphill— W.  H.  Dall.    (P.  1883) ....    548 

colored  bead  fix>m  mound  in— A.  M.  Harrison.     (R.  1877) 323 

Curtiss  collection  of  fishes  from— D.  S.  Jordan.    (P.  1880) 425 

evaporation  in— W.  C.  Dennis.    (R.  1866) 214 

fishes,  notes  on  some— Q. B. GooDE ;  T.H.Bean.  (P.  1884) 607 

fishes  of— G.B.QOODE;  T.H.Bean.    (P.  1878) 332 

fishes  of^  preliminary  catalogue  and  new  genus  and  species  of— 0.  B.  Goods. 

(P.  1879) 333 

forests  and  trees  of— J.  G.  Cooper.    (R.  1860) 147 

gold  ornament  fh>m  mound  in— C.Rau.    (R.  1877) 323,403,440 

gold,  silyer,  and  other  ornaments  found  in— J.  Francis  Lb  Baron.    (R. 

1882) 535,540 

Henshall's  collection  of  fishes  from— D.  S.  Jordan.    (P.  1880) 425 

Indian  mounds  in— 8.  T.  Walker.     (R.  1879) 345 

Key  West- 
fishes  collected  at,  by  D.  S.  Jordan,  notes  on — D.  S.  Jordan  ;  J.  Swain. 

(P.  1884) 607 

fishes  collected  at,  list  of,  with  note  and  descriptions — D.  S.  Jordan. 

(P.  1884) 607 

pipe-fishes  of,  noteson— J.  Swain;  8.£.Msek.    (P.  1884)..* 607 

ten  new  species  of  fishes  from,  description  of— D.  S.  Jordan  ;  C.  H.  Gil- 
bert.   (P.  1884) 607 

Lake  Jeesup  and  Indian  River,  fishes  collected  in,  by  R.  £•  Earll,  list  of— D. 

S.JORDAN.    (P.1884) 607 

land  and  fresh- water  shells,  notes  on— W.  H.  Dall.    (P.  1885) 660 

microscopical  observations  in — J.  W.  Bailey 23 

Muskrat(NeoflberaUeni)— F.W.True.    (R.  1884  ii) 648 
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newfiah,  CaulolmHluBmioropa,  fi-om— G. B. Goode.    (P.  1878) 332 

new  race  of  red-shooldered  hawk  {buteo  lineatui  alleni)  from— R.  Ridgwat. 

(P.  1884) 607 

Pensacola,  collection  of  fishes  from,  obtained  by  Silae  Stearas,  notes  on — D. 

S.Jordan.    CP.  1884) 607 

Pensacola,  fishes  observed  at,  notes  on — ^D,  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1882) 618 

Pensacola,  new  species  of  fishes  collected  at,  by  S.  Steams,  description  of— 

D.S.Jordan;  J.  Swain.    (P.  1884) 607 

phosphatio  sandstone  from— -G.  W.  Hawes.    (P.  1882) 518 

polychrome  bead  from— S.S.Haldeman.    (R.  1877) 323,404 

prehistoric  remains  in—  J.  Francis  Le  Baron.    (R.  1882) 535, 540 

St.  John*s  River,  at  Jacksonville,  fishes  observed  in— D,  S.  Jordan;  S. 

E.  Meek.    (P.  1884) ; 607 

shell  heaps  and  moonds  in— James  Shepard.     (R.1885) 645,649 

shell  heaps  at  mouth  of  St.  John's  River— S.  P.  Mayberrt.     (R.  1877) . .     323 

shell  heaps  of  Tampa  Bay— 8.  T.  Walker.    (R.  1879) 346 

specimens  of  flamingo  from— G.  Wurdeman.    (R.  1860) 147 

Stathmonotu$  hemphillii  from— ^T.  11.  Bean.    (P.  1885) 660 

the  aboriginesof— S.T.Walker.    (R.  1881) 481,515 

Tise's  Ford,  fossil  bones  discovered  in  the  vicinity  of,  on  the  origin  of— S. 

T.  Walker.    (P.  1883) 548 

west  coast  of,  mounds  and  shell-heaps  on— S.  T.  Walker.    (R.  1883) 588, 593 

windsin- J.  Baltzell.    (R.1866) ^14 

Flounder,  new  species  of,  from  Pensacola,  Fla.— H.  G.  Dresel.     (P.  1884) 607 

Flounders,  diagnoses  of  two  undescribed  genera  of— G.  B,  Goode.    (P.  1380) 425 

Flourens,  M.  J.— 

Historical  sketch  of  the  Academy  of  Science,  Paris.    (R.  1862) 150 

History  of  the  works  of  Cuvier.     (R.1868) 224 

Memoir  of— 

Ducrotay  De  Blainville.    (R.ie65) 209 

Leopold  von  Buch.     (R.1862) 150 

Pyramus  do  Candolle.    (R,1859) - 110 

Cuvier.    (R.1868) 224 

Magendio.    (R.1866) 214 

Geofl&roy  Saint-Hilaire.     (R.1861) 149 

Louis  Jacques  Th^nard.    (R.1862) 150 

The  Jessieus  and  the  natural  method.    (R.  1867) 215 

Fluctuations  of  level  in  North  American  lakes — C.  Whittlesey 119 

Fluids,  elastic,  electricity  in— A.  A.  De  La  Rive.    (R.  1863) 187 

Fly-catcher  from  Sandwich  Islands,  description  of  a  new— R.  Ridgway.    (P. 

1881) 467 

Fly,  Hessian,  parasitesof the— C.  V.Riley.     (P.  1885) 650 

Flying-fishes,  American  species  of,  review  of  the— D.  S.  Jordan  ;  S.  E.  Meek. 

(P.  1885) 650 

Flynn's  Creek,  Tennessee,  mounds  on— Joshua  EUite,  Sr.    (R.  1881  ) 481 ,  515 

Fodiator,  review  of— D.  S.  Jordan ;  S.E.Meee.    (P.  1885) 650 

FOERSTB,  Aug.  A. ,  ancient  relics  at  Dayton,  Ohio.    (R.  1883) 588, 593 

Fog  and  wind— J.  Balfour.    (R.1866) 214 

Folsom,  C.    Report  on  Jewett^s  general  stereotype  catalogue  of  public  libra- 
ries  •••••• 47 

Food- 
relation  of,  to  work,  and  its  bearings  on  medical  practice — S.  Hauqhton. 

(R.1870) 244 

oollectionv,  provisional  classification  of--G.  B.  GkK>DB 455 
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Food-fiehes— 

inquiry  relative  to— S.F.  Baikd 231 

qaestions  relative  to— S.  F.Baird 234 

Foods,  section  ofi  National  Museum,  report  of  curator  for  18S4.     (R.  1884  ") 648 

Foods — E.  Hitchcock.    Report  on  section  of  Foods.    National  Museum  for  1885. 

(B.  1885,  n) 654 

Force,  thoughts  on  the  nature  and  origin  of— W.  B.  Taylor.     (R.  1670) 244, 375 

Force,  P.    Record  of  auroral  phenomena  in  high  northern  latitudes 84 

Foreign — 

commissioners,  collections  presented  to  United  States  by.     (R.  1876) 299 

correspondents  of  Smithsonian  Institution,  number  of 290 

correspondents  of  Smithsonian  Institution,  systematic  index  of 257 

gold  and  silver  coins,  table  of.    (R.  1868) 224 

institutions  in  correspondence  with  Smithsonian  Institution,  list  of.    (R. 

1853) 64,67,154,225,243,309,469,490,635 

institutions,  list  of  addresses  of,  since  1862.    (R.  186G) 209 

institutions  makiug  donations  to  Smithsonian  library,  list  of.     (R.  1864). ..  188 

Foreman,  E.— 

Meteorological  system  and  correspondence  of  Smithsonian  Institution.    (R. 

1851) 61 

Report  on  meteorological  system.    (R.  1852) 57 

Forest  trees,  distribution  of,  in  Montana,  Idaho,  and  Washington — ^W,  W.  John- 
son.   (R.1870) 244 

Forests— 

and  their  climatic  influence— A.  E.  Bbcqubrel.    (R.  1869) 228 

and  trees  of  Florida  and  the  Mexican  boundary— J.  G.  Cooper.    (R.  1860) . .  147 
and  trees  of  North  America,  distribution  of,  and  catalogue  of  native  trees  of 

the  United  States— J. G. Cooper.    (R.1858)  109,351 

Formalas,  chemical,  tables  of— F.  W.  Clarke ^ 255 

Fort- 
ancient,  and  burial  ground  in  Tompkins  County,  N.  Y. — D.  Trowbridge. 

(R.  1863) 187 

Brown,  Tex. ,  list  of  birds  from— J.  C.  Merrill.    (P.  1878) 332 

Ellis,  prehistoric  remains  near— P.  W.  Norris.     (R.  1379) 345 

Marion,  Fla.,  list  of  casts  of  heads  of  Indian  prisoners  in — R.  H.  Pratt.    (P. 

1878) 332 

Ripley,  Minn.,  natural  history  of  country  about — J.  E.  Head.    (R.  1854)  ...  75 

Stone,  near  Makanda,  111.— G.  H.  French.    (R.  1881) 481, 515 

Wads  worth,  Dak.,  Indian  mounds  near— A.  J.  Comfort.    (R.  1871) 249 

Fortricids,  collecting,  preserving,  and  transporting,  directions  for — C.  H.  Fer- 

NALD.     (P.  1884) 607,600 

Forts- 
ancient,  in  Ogemaw  County,  Mich.— M.  T.  Leach.    (R.  1884) 620, 623 

and  dwellings,  Indian,  in  Indian  Territory— W.  E.  Doyle.    (R.  1876) 299 

Fossil — 

bones  discovered  in  the  vicinity  of  Tice's  ford,  Florida,  on  the  origin  of— 

S.T.Walker,    (P.18S3) 548 

corbiculad»—T.  Prime 145 

gasteropod,  from  Mexico,  description  of— C.  A.  White.    (P.  1880) 425 

moUusks  from  later  tertiaries  of  California- W.  H.  Dall.     (P.  1878) 332 

ox— J.Leidy 41 

plants,  department  of,  National  Museum,  report  of  curator  for  1884.    (R. 

1884,11) 648 

plants  from  China,  description  of— J.  S.  Newberry 202 


Digitized  by  VjOOQ IC 


718  CATALOGUE   OF   PUBLICATIONS. 

Foflsil—Continaed. 

plants  from  western  North  Americft,  description  of ^J.  8.  Nswbbrrt.    (P. 

1882) *. 518 

trees  in  the  U.  S.  National  Mnsenm— P.  T.  Swaims  ;  J.  T.  C.  Hbobwald.    (P. 

1882) 518 

Fossils— 

oarboniferons  inyertebrate,  description  of  new  species  of— C.  A.  White.    (P. 

1879) 333 

catalogue  of  rocks,  minerals,  ores,  and — J.  Locke.    (B.  1854 ) 75 

cretaceous,  from  Arkansas  and  Colorado— C.  A.  Whitb.    (P.  1881 ) 467 

cretaceous  invertebrate,  from  Kansas  and  Texas,  description  of  new — C.  A. 

Whitb.    (P.1879) 333 

departments  of.  National  Museum,  reports  of  curators  for  1884.    (R.  1884,  n) .    648 

from  Nebraska,  report  on— J.  Lbidt.    (B.  1851) 51 

from  Santa  Barbara,  Cal.— P.  P.  Carpsntbr 252 

inyertebrate,  from  Arkansas,  Wyoming,  Colorado,  Utah — C.  A.  Whttb.    (P. 

1880) , 425 

inyertebrate,  of  North  America — 

check-list  of— T.  A.  CONIULD 200 

check-list  of— F.  B.  Mbbk 177,183 

cretaceous  and  J  ura8sic—F.B.MEBK 177 

eocene  and  oligocene— T.  A.  Conbab « 200 

miocene— F.  B.  Mbbk '. 183 

postpliocene,  in  coast  range  of  Californian— W.  H.  Ball.    (P.  1876) 332 

tertiary,  distribution  of  Californian— W.  H.  Ball.    (P.  1878)] 332 

tertiary,  presented  by  Imperial  Geological  Institute,  Ylenna.    (B.  1863)  ...    187 
Foster,  J.  W.— 

Ancient  relics  in  Missouri.    (B.  1863) ^ 187 

Catalogueof  rocks,  minerals,  etc.    (B.1854) 75 

FOURXBR,  J. — 

Eulogy  on— F.  Aego.    (B.1871) 249 

Memoir  of  Delambre.    (B.1864) 188 

FoWLER,J.    Shell  heaps  of  New  Brunswick.    (B.1870) •   244 

Fox  (yacht)— 

meteorological  observations  in  Arctic  Seas  made  on— F.  L.  MgClzntock  .. .  146 

record  of  voyage  of,  in  Arctic  regions— F,  L.  McClditock 146 

Fox  Eiver  Valley,  Illinois,  antiquities  of— W.  Hector  Gale.    (E,  1881) 481, 515 

France.    See  Paris,  Prize  questions. 

Emperor  of,  report  to,  by  Minister  of  Public  Instruction,  on  scientiflo  ^- 

pedition  to  Mexico.    (E.  1864) .' 188 

Franklin,  Sir  John,  expedition  in  search  of.    8w  Kane. 

Franklin  Coputy,  Ind.,  the  Glid well  mound— Dr.  G.  W.  Homshbb.     (B.  1882).535,540 

Free  freight  between— 

Germany  and  the  United  States  by  North  German  Lloyd— B.  Schlbidek. 

(R.1858) 109 

United  States  and  England— E.  Cunaed.    CB.  1859) 110 

United  States  and  Germany— Kunhakdt  db  Co.    (B.  1861) 149 

Fremont  J.  C.  ,  description  of  plants  collected  by— J^.  Tobbet 46 

Fr^uaontiaDse,  plants— J.  TORRET 46 

French,  G.  H. — 

Antiquities  of  Jackson  County,  HI.    (B.  1881) 481,515 

Stone  fort  near  Makanda,  Jackson  County,  111.    (B.  1881) : 481,515 

French — 

Broad  Biver,  North  Carolina,  HadropUrua  aur€ntiou$  in— T.  H.  Bbak.    (P. 

1885^ 650 
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exposition  of  1867,  ethnological  department  of  the.    (B.  1867) 215 

hall-bieedB  of  the  Northwest—Y.  Habvabd.    (R.  1879) 345 

Inatitnte,  history  of— M.  Flourens.    (B.  1862) 150 

Society  of  Aioh»ology ,  Arohieological  Congress  organized  by.  .  (B.  1866) . . .  214 

Yocabnlary,  with  comparative  words  in  English,  Spanish,  and  Latin 170 

weights  and  measures.    See  Tables. 

Fresh  fish  and  other  animals,  circular  relative  to  shipping 384 

Fresh- water- 
alga  of  North  America— H.C.  Wood •. 241 

glacial  drifb  of  Northwestern  States—C.  Whittlbsbt 197 

in  the  ocean— W.C.  Dennis.    (B.1866) 214 

shells.    See  Shells. 

shells,  Floridian,  notes  on— W.  H.  Daix.    (P.  1885) 650 

sponges  from  Mexico— E.  Potts.    (P.1885) 660 

FeiedlXnder,  J.    Plan  of  a  bibliography.    (B.1858) 109 

Fbisl,  J.    Antiquities  of  Hancock  County,  Ky.    (B.  1877)  . .  .*. 323 

Friends  of  the  Musenm,  circular  addressed  to— 8.F.  Baird.    CP/1881) 467,446 

Frigate  mackerel  (Anxie  Bockei)  on  New  England  coast— 6.  B.  Goode.    (P. 

1880) 425 

Fbosbel,  J.    Physical  geography  of  North  American  Continent.    (B.  1854) 75 

Frost,  disintegrating  effects  of,  on  bnildiog  stones— C.  G.  Page 329 

Fruits,  dates  of  ripening  of— F.B.  Hough 182 

Fnoa,  Straits  of,  Indians  of.    ^$00  J.  G.  Swan. 

Fulica  caribna,  new  species  of,  from  the  West  Indies— B.  Bidoway.    (P.  1884) .  607 

Fund,  Smithson— 

memorialofBegents  to  Congress  relative  to.    (B.  1850) '..  28 

statement  of,  184^1877 329 

Fnndy,  Bay  of,  synopsis  of  marine  invertebrata  of— W.  Stimpson 50 

Funeralof  J.  Henry 356 

Future  of— 

geology— J.  Prestwich.    (B.1875) 298 

the  human  race— A.  De  Candolle.    (B.1875) 298 

G. 

GkJapagos  Island,  new  murtmoid  eel  (sidera  ohlevaatee)  from,  descriptiofi  of— D.  S. 

Jordan;  C.  H.  Gilbebt.    (P.  1883) 548 

Galbraith,  F.  G.    Bock  carvings  on  Susquehanna  Biver,  Pennsylvania.    (B. 

1881) 481,515 

Gadus  cimbrius,  identity  of,  with  Bhinanemme  oaiidaouta—G.  B.  Goode;  T.  H. 

Bean.    (P.  1878) 332 

Gaines,  A.  S. ;  Cunningham,  K.  M.    Shell  heaps  on  Mobile  Biver,  Alabama  (B. 

1877) 323 

Gale,  L.  D.,  statement  of,  on  telegraph*    (B.  1857) 107 

Gale,  W.  Hectob.    Antiquities  of  Fox  Biver  Valley,  La  Salle  County,  HI.    (B. 

1881) 481,515 

Galeorhinus  galeus— D.  S.  Jordan  ;  C.  H.  Gilbebt.    (P.  1880) fts 

Gales  of  wind  and  appearance  of  aurora,  connection  of— B.  T.  Knight  ;  J. 

Henry.    (B.  1871) 249 

Gallatin,  A.— 

Comparative  vocabulary 160 

On  publication  of  Squier  and  Davis's  work.    (B.  1847) H,  K 

Gallery,  Art.    See  Corcoran. 

Gallsjumpingseedsand- C.  V.  BiLEY.    (P.  1882) -^. 518 
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Galt»  F.L.    Indians  of  Peru.     (R.  1877) 383 

GalvaniBm,  recent  progress  in.    J.  Mt^LLBR.    (B.  1855) 77 

.Galvanometer,  nse  of,  as  a  measuring  instrument — J.  C.  Pooobkdobv.    (R. 

1859) 110 

Galyeston,  Tex.     Fishes  observed  at,  notes  on~D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.  1882) 518 

GamopetalsD— A.  Gray 559,591 

Gangrene,  bibliography  of— W.  W.  Kmss 300 

Gardening,  natural  history  as  applied  to  farming  and — J.  G.  Morris.    (R. 

1855) - , 77 

Gardiner,  R.  H.— 

Barometer,  rain,  and  snow  gauges.    (R.  1858) 109 

Disappearance  of  ice.     (R.  1860) 147 

Opening  and  closing  of  Kennebec  River,  Maine.    (R.  1858) 109 

Gardner,  W.  H.    Indians  of  valley  of  Red  River  of  the  North.    (R.  1870) 244 

Garfield,  J.  A.— 

Biographical  notii^f  S.  P.  Chase  and  L.  Agassiz.    (R.  1873) 275,329 

Memorial  addreeii^^  J.  Henry 1.  356 

Garee,  H.    Birds  of  Heligoland.    (P.  1879) 333 

Garman,  S.— 

Contributions  to  the  natural  history  of  the  Bermudas,  Part  YL  Reptiles. 495, 568 
Notes  and  descriptions  taken  from  .Selaohiana  in  the  U.  8.  National  Moaeom 
{Myliohatia  goodH,  DaByhatus  varidenSy  Urolophu9  ntkuloeuBy  U,  fuaoui,  Baia 

fusoGf  B,  aenta,  B,  jordani  fUn.  BB.)    (P.  1885) 650 

Synopsis  and  description  of  American  Bhinobatida,    (P.  1880) 425 

fhe  generic  name  of  the  PaatinacoBf  or  * '  Sting- rays."    (P.  1885) 650 

The  American  Salmon  and  Trout,  note  on~I}.  S.  Jordan.    (P.  1885) 650 

Garretson,  John  ;  Banta,  W.  Y.    Mound  at  Snake  Den,  near  Salem,  Henry 

County,  Iowa.    (R.  1881) 481,515 

Gas,  hydrogen,'  as  metal  and— J.  E.  Reynolds.    (R.  1870) 244 

Gasteropod,  large  fossil  from  Puebla,  Mexico— C.  A.  White.    (P.  1880) 425 

Gasterosteus,  description  of  new  species  of,  &om  Schoodio  Lakes,  Maine— T.  H. 

Bean.    (P.  1879) 333 

Gastrostomus  bairdii,  new  genus  and  species  of,  anatomy  of— T.  Gill  ;    J.  A. 

Ryder.    (P.  188:^) 548 

Gasterosteus  williamsoni,  occurrence  of,  in  an  artesian  well  at  San  Bernardino, 

Cal.,  note  on— R.  Smith.    (P.  1883) 548 

GAT8CHET,  A.  S. — 

Klamath  Lake  Indian  conj urer^  practice.    (£.  1879-'80) 476 

"The  relapse"  in  Klamath  Lake  dialect.   (E.  1879-'80 476 

Gauge,  snow— W.  E.  Guest.    (R.  1858) 109 

Gauges,  rain  and  snow — R.  H.  Gardiner.    (R.  1858) 109 

G  autier,  Professor.    Researches  relative  to  nebnlss.    (R.  1863) 187 

Gems,  plans  for  collection  of,  for  New  Orleans  Exposition  of  1884-^86— F.  W. 

Clarke.    (P.  1884) 607,599 

Genertk  of  the  SoolopmidrellidcB^J,  A.RYDER.    (P.  1882) 518 

Generation,  alternate  and  parthenogenesis  in  the  animal  kingdom — G.  A.  Korn- 

»             HUBBR.    (R.  1871) 249 

Generic — 

and  specific  appellation  of  North  Amei;ican  and  European  birds— L.  Stejnb- 

GER.    (P.  1882) 518 

names.    Amitra  and  Thysis  replaced— G.  B.  Goode.    (P.  1883) 548 

nameof  PotHikMHW— S.  Garman.    (P.  1885) 650 

names  of  recent  and  fossil  animals,  list  of— S.  H.  Scudder 470 

names,  ornithological,  notes  on  some  apparently  preoccupied — L.  Stsjne- 

GER.    (P.  1885) 650 
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Geneya,  report  oa  trausactious  of  Society  of  Physics  and  Natural  History — 

Jaly,1858,toJune,1859— A.  A.  L)k  la  Rivk.    (R.  1859) 110 

July,  1860,  to  Juii«.18«l—P.  DuBY.     (B.  1864) 188 

July,  1861,  to  June,  1862— A.  De  Candolle.    (R.  1864) , 188 

July,  1862,  to  June.  1863— Professor  Marcet.    (R.  1863) 187 

July,  I8f>3,  to  June,  1864— Dr.  CnossAT.    (R.  1865) 209 

July,  18^,  to  June,  laUV  -K.  Plantamour,    (R.  1865) 209 

July,  1865,  to  June,  1866— Dr.  G088E.    (R.  1866) 214 

July,  1867,  to  June,  1868— E.Wartmann.    (R.  1868) 224 

July,  1868,  to  June,  1869— H.  C.  Lombard.    (R.1869) 228 

July,  1870,  to  June,  1871— H.  De  SauSSURB.    (R.  1871) 249 

July.  1872,  to  June,  1873— A.  A.  Db  la  Rive.    (R.  1874) 286 

July,  18:3,  to  June,  1874— A.  De  Candolle.    (R.  1875) 298 

July,  1874,  to  June,  1875— E.  Plantamour.    (R.  1877) 323 

July,  1875,  to  June,  1876— J.  MOller.     (R.  1877) 323 

July,  1876.  to  June,  1877— A.  Favre.    (R.  1877), 323 

Genitalia  of  male  eels— S.  T.  Cattie.     (P.  1880) 425 

Genth,  F.  A. ;  GiBBS,  W.  Ammonia-oobalt  bases 88 

Geographical — 

distribution  of  batracbia  and  reptilia— E.  D.  Copk 292 

manuscripts,  catalogue  of  oolleotion  of— L.  BERLA^a>IER.     (R.  1854) 75 

Geography.    Ste  Physical  Geography, 
account  of  progress  in — 

F.  M.  Green.    (R.  1882 ;  R.  1883 ;  R.  1884) 540,  593,  623, 527, 576, 611 

J.  K.  Goodrich.    (R.  1885) 649,632 

of  North  American  Continent— J.  Froebel.    (R.  1854) 75 

Geological — 

Researches  in  China,  Mongolia,  and  Japan— R.  Pumfelly 202 

specimens,  catalogue  of— D.  D.  Owen.     (R.  1854) 75 

survey  in  Michigan,  catalogue  of  rocks,  minerals,  and  ores  collected  on — C. 

T.Jackson.    (R.  1854) 75 

Survey,  directory  of  officers  and  employes  of 466 

surveys.    See  annual  reports ;  also  Hayden,  Powell,  Wheeler. 

Geology  — 

account  of  progress  in— T.  Sterry  Hunt.    (R.  1882 ;  R.  1883) .  .540, 593, 526, 575 

and  history,  boundary  line  between— E.  SU£S3.     (R.  1872) 271 

departments  of,  National  Museum,  reports  of  the  curators  for  1884.    (R. 

1684,11) 648 

economic,  of  Trinidad,  report  on  snrv«y  of— G.  P.  Wall;  J.  G.  Sawkins. 

(R.  1856) 91 

of  the  Bermudas— W.  N.  Rice 495,563 

of  Kerguelen.  iHland — F.  M.  Knouch 294 

of  lower  Louisiana  and  salt  deposit  On  Petite  Anse  Island— E.  W.  Hilgakd.  .  248 

past  and  future  of— J.  Prestwich.    (R.  1875) 298 

progress  in,  in  1879,  1880— G.  W.  Hawes.    (R.  1880) 442,428 

surface  illustrations  of— E.  Hitchcock 90 

Georgia — 

aboriginal  structures  in  — C.  C.  Jones.    (R.  1877) 323, 400 

ancient  mounds  in— M.  F.  Stevenson.    (R.  1870) 244 

Bartow  County,  mound  in— M.  F.  Stevenson.    (R.  1872) 271 

Berrien  County,  mounds  in— William  J.  Taylor.     (R.  1881 ;  R.  1883).. 481, 515 

588.593 
Coosawattee  Old  Town,  Murray  County,  silver  crosses  from  Indian-grave 

mound  at— Dr.  CharlksC.  Jones,  jr.    (R.  1881) 481,515 

description  of  finhes  of  Alleghany  region  of— D.  S.  Jordan  ;  A.  W.  Brayton  .    308 
H.  Mis.  170 46 
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Georgi  a — Contiuued. 

Etowab  River,  the  great  mound  on  the— Charles  Whittlesey.  (R.  1881 } .  481, 515 

habits  of  ponched  rat,  or  salamander  of— W.  Gesner.    (R.  1860) 147 

Mcintosh  and  Early  coaniies,  mounds  in — W.  McKinlet.    (R.  1872) 271 

microscopical  observations  in — ^J,  W.  Bailet 23 

Nashville,  Zygonecies  zonifer  firom,  description  of— D.  S.  Jordan  ;  S.  E.  Meek. 

(P.  1884) 607 

notes  on  collection  of  ttKh«8  from— T.  H.  Bean.    (P.  1879) 333 

Occurrences  of  StriMandia   Bolttri   and   Sirkiklandia  davidsoni  in — C.  A. 

White.    (P.  1880) 425 

Putnam  County,  mounds  in— Bbnj.  W .  Kent.    (R.  1882) 536,  540 

remarkable  forms  of  hailstones  in— S.  Abich.    ( R.  1869) 228 

shellheaps  in— D.  Brown.    (B.  1871) 249 

Spalding  County,  antiquities  of— W.  B.  F.  Bailet.    (R.  1877) 323 

Geothlyphis  bairdii,  new  species  of,  from  Nicaragua— C.  C.  NumNO.  (P.  1833).    548 

Gephyrsea  of  northeast  coast  of  America  —A.  E.  Yerrill.    (P.  1879) 333 

Germany  and  United  States,  free  freight  between— 

by  North  German  Lloyd— R.  SCHLEIDEN.    (B.1858) 109 

KUNHARDT&CO.     (R.  1861) 149 

Gesner,  W.— 

Habits  of  pouched  rat,  or  salamander  of  G^rgia.    (B.  1860) 147 

Mica  beds  in  Alabama.    (R.1879) 345 

Mounds,  -workshops,  and  stone-heaps  in  Jefferson  County,  Ala.    (R.  1881 ) . . 481, 515 

Geysers  of  Iceland,  bibliography  of— G.  H.  Boehmer.    (R.  1885) 644, 649 

Gibbons,  H.    Climateof  San  Francisco.    (R.1854) 76 

Gibbes,  R.  W.    Memoir  on  Moaasaurus  and  allied  new  genera,  HolcodiUf  Cono- 

BauruSf  Amphoro8ieu$ 14 

GiBBS,  G.— 

Archaology  in  the  United  States.    (R.1861) 149 

Bibliography  of  Chinook  jargon .*    161 

Comparative  vocabulary 170 

Dictionary  of  Chinook  j  argon,  or  trade  language  of  Oregon 161 

Ethnological  instructions 160 

Ethnological  map  of  the  United  Statue.    (R.18e2) 150 

Ethnological  suggestions 207 

Indian  languages.    (B.1865) 209 

Indian  vocabularies.    (R.1862) 150 

Instructions  for  archaeological  investigations.    ( R.  1861 ) 149 

Instructions  for  ethnology  and  philology 160 

Intermixture  of  races.    (R.1864) 188 

Language  of  aboriginal  Indians  of  America.    (R.  1870) 244 

Makah  Indians..,^ 220 

Philological  circtilar,    {R.1862) 150 

Physical  atlas  of  North  America.     (R.  1866) 214 

Suggestions  for  scientific  investigations  in  Russian  America 207 

Gibbs,  G.,  memoir  of— J.  A.  Stevens.    (R.1873) 275 

GiBBS,  G.,  and  others- 
Recommendation  of  Shea's  Indian  linguistics.    (R.  1861) 149 

Tinneh  or  Chepewyan  Indians  of  British  and   Russian  America.     (R. 

1866) 214,365 

GiBBS,  G.  J.    stone  celts  in  the  West  Indies  and  Africa.    (R.  1877) 323 

GiBBS,  W. ;  Genth,  F.  a.    Researches  in  ammonia-cobalt  bases. 88 

Gideon's  Farm,  Hennepin  County,   Minn.,  mounds  on~F.  H.  Nutter.    (R. 

1879) 345 
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GiLBEBT,  Charles  H.    See  under  Jordaiii  David  S.,  and  Gilbert,  Charles  H. 
a  list  of  fishes  collected  in  the  east  fork  of  White  River^  Indiana,  with  de- 
scriptioDS  of  two  new  species  (Hypargyrtis,  n.  g.,  Forbes ;  Notrojne 

hoopst  n.  s.;  Nocomis  hyostomuSf  n.  s. ;  Serraria,  n.  g.).    (P.  1884) 607 

description  of  three  new  fishes  from  Kansas  (Amiurue  eragini,  Cliola  {Hy- 
hopsie)  iopeha,  Minnilu*  (Lythrurus)  nigripinnis  nn.  ss.).    (See  also 

underJordan  and  Gilbert.)    (P.  1884) 607 

notes  on  the  fishes  of  Switz  City  Swamp,  Greene  County,  Ind.  {Paoilichihya 

palusiriB,  n.  s.;.    (P.  1884) 607 

Gilbert,  Sir  D.    Notice  of  Smithson.    (B.1853) 67,330 

Gill,  T.— 

Account  of  progress  in  zoology 431 

1880.    (E.1880) 442 

1081.    (E.1881) 515,487 

1882.  (R.  1882) 540,533 

1883.  (R.  1883) 593,582 

1884.  (E.  1884) 623,617 

1885.  (R.  1885) 649,643 

A  contribution  to  the  terminology  of  ichthyography.    (P.  1684) 607 

Arrangement  of  families  of— 

fishes 247 

mammals 230 

mollusks 227 

Bibliography  of— 

fishes 247 

fishes  of  Pacific  coast  of  United  States 463 

mammals 230 

mollusks 227 

Catalogue  of  fishes  of  east  coast  of  North  America 283 

Diagnosis  of  new  genera  and  species  of  deep-sea  fish-like  vertebrates  (Pe- 
tromyzan  hairdUy  Chimasra  dblreviata,  BistioJn'anckw  infemalUf  Nota- 
oanthue  analUf  Sigmcpe  stigmaHwe,  Hyperckoriatua  tannerif  Alepooepha- 
lu8  produottu,  HaloBauTutf  goodHf  Pleotramw  »uhorb%tali$f  Stephanoheryx 

moniv.  Caulolepie  longidenSf  Bassozetus  narmali$,Ono$  rufus).    (P.  1883)  548 

Fishes  of  Eerguelen  Island 294 

Fishes  of  New  York.    (R.  1856) 91 

Identity  of  the  genus  LeurynnU  Lockington,  with  Lycodopeie  CoUett.    (P. 

1880) 425 

Nomenclature  of  the  XfpAridt.    (P.  1882) 518 

Note  on— 

AntennariidcB.    (P.  1878) 332 

CeraUida.    (P.  1878) 332 

affinities  of  the  ^2>Wi)pii<f«.    (P.  1882) 518 

Bdelloetomida  and  Myxinidas.    (P.  1882) 518 

genus  Sparue,    (P.  1802) nS 

Latiloid  genera.    (P.  1881) 467 

Leptocardiana,    (P.  1882) 518 

MaltheidcB.    (P.  1878) 332 

MjzontB  tmd  Maraipolranchiates.    (P.  1882) 518 

Petramyzontida.    (P.  1882) 518 

PomaUmidcB,    (P.  1882) 518 

Stemoptychidse  (InUmi,  nom.  nov. ;  the  figures  of  Stemoptyx  diaphanua 

is  not  published.)    (P.  1884) 607 

relationships  of  the  ^cAeiwWW.    (P.  1882) 518 

On  the  family  of  Centropamida.    (P.  1882) 518 
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Gill,  T.— Continued. 

On  the  family  and  subfamilies  of  Carangidtt,     (P.  1882) 618 

On  the  proper  name  of  the  blue  fish.    (P.  1882) 518 

On  the  relations  of  the  family  LohotidcB.     (P.  1882) 618 

Status  of  ichthyology ^47 

Supplementary  note  on  the  Pedtctt?a«.    (P.  1882) 618 

Synopsis  of  pedicnlate  fishes  of  the  eastern  coast  of  extratropical  North 

America.    (P.  1878) 332 

Synopsis  of  the  genera  of  the  super-family  Tenthidoidea  (families  Tenthi- 
didsB  and  Siganidce)  {Ctenoohatus,  n.  g.,  Colocopus,  n.  g.,  C,  lamhdurut, 

new  name).    (P.  1884) 607 

Synopsis  of  the  Plectognath  fishes  {Triodontoidea,  n.  snper-fam.;  MasturM, 

n.  g.).    (P.  1884) 607 

Synoptical  tables  of  mammals * 830 

The  osteological  characters  of  the  Lu^anincB,    (P.  1884) 607 

Gill,  T.  ;  Byder,  J.  A.    Diagnoses  of  new  genera  of  Nemiohikoid  eels.    (Serri- 
vomer  heaniif  Spinivomergoodei,  Lahichthya  carinntuSf  Lahioh  thy  a  elongatua, ) 

(P.  1883) 548 

Gill,  T.  N.  ;  Rtder,  J.  A.  On  the  anatomy  and  relations  of  the  Euri^haryngidcB 

{LyomeH,  GaatroaiomuB  hairdii.    (P.  1883) 548 

Gill,  Theodore,  and  Btder,  John  A.    On  the  literature  and  systematic  rela- 
tions of  the  Saocopharyngoid  fishes  (with  Plate  i,  Ophiognathus  ampul- 

laoeuB)  ex  Harwood.    (P.  1884) 607 

GiLLiss,  J.  M.    Solar  eclipse,  Peru,  September  7, 1858 100 

GiLLMAN,  H.— 

Characteristics  of  ancient  man  in  Michigan.    (R.  1875) 298, 393 

Mound  builders  and  platycnemism  in  Michigan.    (R.  1873) 275, 393 

GiLMAX,  W.S.    Lightning  discharges.    (R.  1867) 215 

Girard,  C— 

Bibliography  of  American  natural  history  for  1851 48 

Description  of  species  of  Cyprinida  and  CatoatomidcB,  identification  of— D.  S. 

Jordan.    (P.  1885) 650 

Monograph  of  Cottoids 30 

Girard,  C.  ;  Baird,  S.  F.    Catalogue  of  North  American  reptiles 49 

Girard  College  observations.    See  A.  D.  Bache. 

Given,  W.  F.    Remarkable  electric  phenomenon.    ( R.  1865) 209 

Glacial  drift  (fresh  water)  of  the  Northwestern  States— C.  Whtitlesky 197 

Glaciers,  traces  of,  in  Massachusetts  and  Vermont— E.  Hitchcock 90 

Glaisher,  J.    Account  of  balloon  ascensions.    (R.  1863) 187 

Glazier,  W.  C.  W.    On  destruction  of  fish  in  Gulf  of  Mexico.    (P.  1881) 467 

Gliddon  mummy  case— C.  Pickering 208 

Glidwell   mound  (the),  Franklin  County,  Ind.— Dr.  G.    H.  Homsher.    (R, 

1882) 535,540 

Globe,  winds  of  the— J.  H.  Coffin 268 

Glyptocephalus  cynoglossus  on  coast  of  North  America— G.  B.  QOODE ;  T.  H. 

Bean.    (P.  1878) 332 

Gnathypops  mystacinus,  new  species,  description  of— D.  S.  Jordan.    (P.  1884).  607 

Goat,  Rocky  Mountain,  habits  of— J.  C.  Merrill.    (P.  1879) 333 

Gobiesox  rhessodon,  from  San  Diego,  Cal.,  description  of— R.  SsiiTH.    (P.  1881)  467 

Gobioid  fish,  description  of  a  new,  from  San  Diego,  Cal.— R.  Smith.    (P.  1881).  467 
Gobiosoma— 

ceuthcecura,  new  species,  description  of— D.  S.  Jordan;  C.  H.  Gilbert. 

(P.  1884) 607 

histrio,  new  species,  description  of— D.  S.  Jordan.    (P,  1884) 607 

ios,  description  of— D.  S.  JORDAN^  C.  H.  Gilbert.    (P.  1882)...% 518 

Digitized  by  VjUUS^Lt: 


CATALOGUE   OF   PUBLICATIONS.  725 

Gold— 

and  silver  coins,  assay  of,  at  United  States  Mint— J.  Pollocck.    (R.  186S) .    224 

and  silver  coins,  foreign,  table  of.    (K.  1868) 224 

ornament  from  a  moand  in  Florida,  observations  on — C.  Bau.     (R.  1877) 

323,440,403 
silver  and  otlier  ornaments  found  in  Florida — J.  Francis  Lb  Baron. 

(R.1882) : 535,540 

Golden  warblers,  American,  review  of — R.  Ridqway,  (P.  1885) 650 

GOODE,  G.  B.— 

Catalogue  of  collection  to  illustrate  animal  resources  and  fisheries  of  the 

United  States,  exhibited  at  Philadelphia,  1876 326 

Catalogue  of  fishes  of  the  Bermudas 296 

Catalogue  of  U.  S.  Fish  Commission's  exhibit  at  Berlin,  1880 413 

Classification  of  collection  of  animal  resources 297 

ClupeatyrannusofLatrobe.    (P.  1878)  332 

Description  of  new  species  of  amber  fish  (Seriola  ateamsii),  obtained  from 

Florida  by  S.Stearns.  .(P.  1879)... 333 

Desuriptions  of  new  species  of  fishes  from  deep  soundings  on  southern  New 

England  coast,  with  diagnoses  of  two  undescribed  genera  of  flounders 

and  genus  related  to  Jlf«rZMoiu».    (P.  1880) 425 

Description  of  twenty-five  new  species  of  fish  from  the  southern  United 

States,  and  three  new  genera,  LetharohuSf  loglosaus,  and  Chriodorus, 

(P.  1882) .— .     518 

First  decade  of  the  U.SFish  Commission.    (R.1880) 442 

Fishes  from  Bermuda  mistakenly  described  as  new  byGUother.    (P.  1878)..    332 
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Exchange  of  specimens.    (R.  1861) 149 

Examination  of  Spencer's  telescope.    (R.  1855) 77 
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Hamilton,  J.— 

Bequest  deposited  in  United  States  Treasury.    (B.  1873) 275, 329 

Bequest  of  $1,000  to  Smithsonian  Institution.    (R.  1872) 271, 329 

Hamlin,  H.— 

Address  on  deathof  Joseph  Henry 356 

Biographical  notice  of  a  P.  Chase.    (B.  1873) 275,329 

Hampton,  Va.,  Normal  and  Agricultural  Institute,  oasts  of  heads  of  Indian  boys 

and  girls  at— E.  H.  Pratt.    (P.  1879) 333 

Hampshire  County,  W.  Va.,  stone  mounds  in— L.  A.  Kengla.    (R.  1883) 588, 593 

Hann,  J. — 

Atmospheric  pressure  and  rain-fall.    (R.  1877) 323,398 

Diminution  of  aqueous  vapor  with  increasing  altitude.    (R.  1877) 323, 398 

Influence  of  rain  upon  the  barometer.    (R.  1877) 323,398 

Laws  of  Tariation  of  temperature  in  asceuding  currents  of  air.  ( R.  1877) .  323, 398 

Relation  between  pressure  of  air  and  velocity  of  wind.    (R.  1877) 323, 398 

Reply  to  criiicisms  of  W.  Ferrell.    (R.  1877) 323,398 

Harbors — 

dates  of  opening  and  closing  of— F.  B.  Houau 182 

tides  and  tidal  action  in— J.  E.  Hiloard.    (R.  1874) 286,390 

Hardisty,  W.  L.    TheLoucheux  Indians.    (R.  1866) 214,365 

Hardt,  George  L.  ;  Schebtz,  Fred.  B.    Mounds  in  Ralls  County,  Mo.    (R. 

1881) 481,515 

Hare,  R.— 

Explosiveness  of  niter 17 

Letter  relative  to  gift  of  apparatus.    (R.  1848) I 

Method  of  forming  small  weights.    (R.  1858) 109 

On  John  Wise's  observation  of  a  thunder-storm.    (R.  1854) 75 

Haroer,  O.    Notes  on  New  England  i«op<K}a.    (P.  1879) 333 

Harkn£88,  W.    Observations  on  terrestrial  magnetism  and  deviation  of  com- 
passes on  iron-clads 239 

Harlem,  Holland,  Society  of  Science.    Prize  questions.    (R.  1861,  1864,  18G8, 

1873) 149,188,224,275 

Harmonies  of  the  solar  system— S.  Alexander 280 

Harporhynchus,  Reichenbach.— R.  Ridgway.    (P.  1882) 518 

Harriott,  J.    Account  of  the  city  of  Washington,  1808 330 

Harris,  E.    List  of  birds  and  mammalia  of  Missouri  River.    (R.  1850) 28 

Harrison,  A.  M.    Colored  bead  from  mound  in  Florida.    ( R.  1877) 323 

Harrison,  W.    Account  of  storm  in  Butler  County,  Kans.    (R.  1871) 249 

Hart,  J.  N.  De.    Mounds  and  osteology  of  the  mound  builders  of  Wisconsin. 

(R.1877) 3-23 

Harvey,  W.H.,  biographical  notice  of— A. Gray.    (R.  1867) t 215,329 

Harvey,  W.H.— 

Lecture  on  marine  algse.    (R.  1855) ^ 77 

List  of  arctic  algae 95 

Marine  algro — 

Parti.    MelanoBpermew 32 

PartiL    JihodospermecB 43 

PartiiL    ChJarospermecB * 95 

Parts  I,  II,  III.    Complete 96 

Harwood,  a.  A.     Account  of  sarcophagus  from  Syria.    (R.  1870) 244 

Hassler  expedition,  narrative  of  the— L.  Aqassiz.    (R.  1872) 271 

Hastings,  C.  8. ;  Hoij>en,  E.  S.     Synopsis  of  HerschePs  writings.  (R.  1880)442, 426 

Hatch,  F.W.     Meteorological  observations  at  Sacramento,  Cal.    (R.  1854) 75 

Hauohton,  S.    Relations  of  food  to  work,  and  its  bearing  on  medical  practice. 

(R.  1870) 244 
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Hatty,  Rend  Just,  momoir  of— O.  Cuviek.    (R.  1860) 147 

Havana,  scaroid  fishes  from,  descriptions  of— D.  8.  Jordan  ;  J.  Swain.  (P.  1884)  607 

Havard,  V.    French  half-breeds  of  the  Northwest.    (R.  1879) 385 

Havard,  Dr.  V. ,  U.  S.  Army.    Report  on  the  flora  of  western  and  southern  Texas 

(with  one  diagram).    (P.  1885) 650 

Havkn,S.F.— 

Archseology  of  the  United  States 71 

Report  on  Jewett's  general  stereotype  catalogue  of  public  libraries 47 

Hawaiian  Islands- 
fishes  of— T.  H.  Strbbts  303 

natural  history  of— T.  H.  Streets 303 

Hawes,G.W.— 

Determination  of  feldspar  in  thin  sections  of  rocks.    (P.  1881) 467 

On  mlneralogical  composition  of  normal  mesozoio  diabase  upon  Atlantic  bor- 
der.   (P.  1881) 467 

On  a  phosphatic  sandstone  from  Hawthorne,  in  Florida.    ( P.  1882) 518 

Progress  in  geology  and  mineralogy,  1879-80.    (R.  1880) 442,428 

Hawk- 
new,  (^Rupomi$  gracilis)  from  Cozumel,  description  of— R.  Ridoway.    (P. 

1885) 660 

red  shouldered  {buteo  liTteatus  alleni),  new  race  of,  from  Florida— R.  Ridoway. 

(P.  1884) 607 

Hawkes,  F.  L.,  and  others.    On  publication  of  Spanish  works  on  New  Mexico. 

(R.1855) 77 

Hawkins  and  Wale,  blow-pipe  apparatus  of.    (R.1872) 271 

Hawthorne,  Fla.,  phosphatic  sandstone  from— G.  W.  Hawes.    (P.  1882) 518 

Hay,O.P.— 

Description  of  a  new  species  of  Amblystoma  {Amhlystoma  oopeianum)  from 

Indiana  [with  Plate  XVIJ.    (P.  1885) 560 

Noteson  a  collection  of  fishes  from  Florida,  with  descriptions  of  new  or  little 
known  species.    (Eiheostoma  davisoni,  Zyganeotes  auroguttatuif  nn.  as.) 

(P.  1885) 650 

On  a  collection  of  fishes  from  eastern  Mississippi.    (P.  1880) 425 

Hayden.  F.  V.    Notes  on  Indian  history.    (R.  1867) 215 

H AYDEN,  F.  V.  J  Meek.  F.  B.    Pal»ontology  of  the  upper  Missouri 172 

Hayden,  Rev.  Horace.     Antiquities   of  southwestern   Pennsylvania.     (R. 

1881) 481,515 

Hayes.  1. 1.— 

Astronomical  observation  in  Arctic  Seas 196 

Atmospheric  pressure,  wind,  temperature,  tides,  in  Arctic  Seas : .. .  196 

Lectures  on  Arctic  explorations.    (R.18G1) 149 

Magnetic  observations  in  Arctic  Seas 196 

Physical  observations  in  the  Arctic  Seas 196 

Haystack  mound,  Lincoln  County,  Dak.— A.  B arrandt.    (R.  1872) 271 

Head,  J.  E.    Natural  history  of  country  about  Fort  Ripley,  Minn.    (R.  1884)  75 

Health,  architecture  in  relation  to— D.  B.  Reid.    ( R.  1856) 91 

Heap,  G.  H.  On  an  antique  Roman  mosaic  from  Carthage,  now  in  the  U.  S. 

National  Museum.    (P.  1883) 548 

Hearing,  sense  of.    (R.  1866) 214 

Heart — 

influence  of  atropia  on  the— H.  G.  Beyer.    (P.  1885) 650 

of  slider  terrapin,  influence  of  variations  of  temperature  on— H.  G.  Bbyeb. 

(P.  1885) 650 

strain  and  over-action  of  the.    Toner  lecture  No.  lu  —  J.  M.  Da  Costa 279 
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Heat— 

and  light  of  the  sun,  relative  in  tensity  of— L.  W.  MsEca.    (R.  1856) 91, 83 

animal,  of  fishes,  experiments  upon— J.  H.  Kiddbr.    (P.  1879> '. . .    333 

drji  comparatiye  action  of  snlphorous  acid  and,  npon  putrefactive  bacteria. 

(P.  1881) 467 

principles  of  the  mechanical  theory  of— J.  MCller.    (R.  1868) 224 

radiant,  report  on  State  of  knowledge  of— B.  Powkix.    (R.  1859) 110 

recent  progress  in  relation  to  the  theory  of— A.  Ci^ziN.    (R.  1868) 224 

specific,  table  of— P.  W.  Clarke 276 

tables  of  expansion  by— F.  W.  Clarke - 289 

Heavenly  bodies,  results  of  spectrum  analysis  applied  to— W.  HuooiNS.    (R. 

1866) 214 

HsQEWALD,  Lieut.  J.T.  C,  U.  S.  Army.    See  under  Swaine  and  Hegewald. 
Heights- 
circular  relative  to — J.  Henrt 236 

of  mountains  in  Colorado— 0.  Enoslmann.    (R.1862) 150 

quantity  of  rain  at  different— O.  W.  Morris  ;  J.  Hbkrt.    (R.  1855) 77 

Heilprix,  a.    New  species  of  eocene  moUusca  from  southern  United  States. 

(P.  1880) 425 

Heinemann,  V.    Lepidoptera 133 

Helicinidffi— W.  G.  BiNNEY ,• 144 

Heligoland,  birds  of— H.  GXrkb.     (P.  1879) 333 

Hellwald,  F.  von.    American  migration.    (R.  1866) 214 

Helmholtz,  H.    Relation  of  physical  sciences  to  science  in  general.    (R.  1871)    249 
Helmuoltz,  H.  ;  Maxwell,  J.  C.    Later  views  of  connection  of  electricity  and 

magnetism.    (R.  1873) : 275 

Hemiptera,  instructions  for  collecting— P.  R.  Uhler.    (R.  1858) 109 

Hemirhamphus  rosas  from  coast  of  California,  description  of  D.  S.  Jordan  ;  C. 

H.  Gilbert.    (P.  1880) 425 

Hemirhombusfimbriatns,  description  of— G.  B.  Goods;  T.  H.  Bean.    (P.  1885)    650 

Hemphill,  H.,  collection  of  shells  from  Florida— W.  H.  Dall.    (P.  1883) 548 

Henderson,  John  G.,  aboriginal  remains  near  Naples,  HI.    (R.  1882) 540, 535 

Henry  County- 
Illinois,  mounds  in— T.  M.  Shallenberoer.    (R.1881) 481,515 

Iowa,  mounds  at  Snake  Den,  near  Salem — W.  V.  Banta  ;  John  Garretson. 

(R.1881) 481,515 

Iowa,  mounds  in— George  C.  Van  Allen.    (R.1882) 540 

Henry  and  the  telegraph— W.B. Taylor.    (R.  1878) 341,405 

Henry  as  a  discoverer— A.  M.  Mater 356,417 

Henrt,  J. 

Biographical  memoir  of- A.  Grat.    (R.1878) 341,407 

Deposition  of,  in  the  case  of  Morse  va.  O'Rielly,  taken  September,  1879 115 

Examination  of,  by  English  Scientific  Commission 329 

Life  and  character  of —J.  C.  Welling 356,338 

Memoir  of,  and  sketch  of  his  scientific  work— W.  B.  Tatlor 356, 339 

Memorial  of,  by  United  States  Congress 356 

Monument  to,  act  of  Congress  for 356 

Report  of  Special  Committee  of  Board  of  Regents  on  communication  of— C. 

C.Felton.    (R.1857) 107,329,115 

Scientific  writings  of 558,550 

Statue  of,  unveiling  of,  address  at  the.    (R.  1883) 593, 585 

proceedings  of  Congress  relative  to 356 

report  of  Executive  Committee  on.    (R,  1880) 442 

Henrt,  J.,  papers  by^ 

Account  of  Priestley's  lens.    (R.1859) 110 
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Hemrt,  J.,  papers  by — Continued. 

Acoustics  applied  to  public  boildings.    (R.  1856) 91 

Address  on  the  Smithsonian  Institution.    (R.1653) ^,€7 

Annual  reports,  1865-1877  (reprints) 343 

Annual  reports,  1847-1877.     See  each  annual  report. 

Appendix  to  notice  of  Schoenbein,  the  discoverer  of  ozone.    (B.  1868) 22^ 

Aurora  directions.    (B.  1855) 77 

Circular — 

of  instructions  to  observatories  relative  to  telegraphic  announcement  of 

astronomical  discoveries 263 

relating  to  collections  in  archssology  and  ethnology ., 205 

relative  to  ancient  mining  in  Lake  Superior  copper  region.    (B.  1861)..     149 

relative  to  collections  of  birds  from  Middle  and  South  America 168 

relative  to  earthquakes 148 

relative  to  heights 236 

respecting  copyrights.    (B.  1854) 75 

respecting  new  report  on  libraries.    (B.1854) 75 

sent  with  specimens  presented.    (B.1872) 271 

to  entomologists 178 

to  officers  of  Hudson's  Bay  Company 137 

Color-blindness.    (B.1877) 323 

Communication  relative  to  a  publication  by  Professor  Morse.    (B.  1857.) 

107, 329, 115 

Currents  of  atmosphere  and  aerial  navigation.    (B.1860) 147 

Description  of  Smithsonian  anemometer.    (B.1860) 147 

Digest  of  act  of  organization  of  Smithsonian  Institution C,  328 

Directions  for  constructing  lightning-rods • 237 

Earthquake  directions.    (B.1855) 77 

Effect  of  the  moon  on  the  weather.    (B.1871) 249 

EulogyonA.D.Bache.    (B.1870) 244,329,379 

Exposition  of  bequest  of  Smithson B 

History  of  electro-magnetic  telegraph.    (B.  1857) 107, 329, 115 

Instructions  for  observations  of  thunder-storms  ....» 235 

Investigation  of  illuminating  materials.    (B.1880) 389,442 

Letter  to  Secretary  of  Treasury  on  payment  of  interest  in  coin.    (B.  1865) . .     209 

Memoir  of  W.W.Seaton.    (B.1866) 214 

Meteorological  stations,  cost  of  establishing.    (B.1858) 109 

Mode  of  testing  building  materials  and  account  of  the  marble  used  in  the 

extension  of  the  United  States  Capitol.    (B.1856) 91 

Notes  relative  to  George  Catlin.    (B.1872) 271 

Notes  to— 

accounts  of  lightning  discharges  by  O.  W.  Dodge  and  others.  (B.  1867).    215 

article  on  American  migration,  by  F.  von  Hellwald.    (B.  1866) 214 

article  on  horary  variations  of  barometer  by  M.  Yaillant.    (B.  1866) ....    214 

article  on  vitality  by  ILRHiggins.    (B.  1866) 214 

articles  on  meteorology,  by  Q.  Latimer  and  others.    (B.  1871 ) 249 

Notice  of  Parker  Cleaveland.    (B.1859) 110 

On  a  physical  observatory.    (B.1870) 244 

On  the  "Moon  hoax."    (B.1873) 275 

Organization  of  local  scientific  societies.    (B.  1875) 298 

Programme  of  organization  of  Smithsonian F,  328 

Queries  relative  to  tornadoes 190 

Begistration  of  periodical  phenomena.    (B.1855) 77 

Bemarks  appended  to  meteorological  articles,  by  W.  C.  Dennis  and  others. 

(B.1866) 214 
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Hbnry,  J.,  papers  by— Continned. 

Reply  to  memorial  on  Lowe's  aeronautic  voyage.    (R.  1860) 147 

Report  of  Secretary,  1847-18r7.  (R.  1847-1877  )..H;  I,  21,  28,  51,  57.  67,  75, 77, 91, 
107,  109, 110, 147,  149,  150,  187,  188,  209,  214,  215,  224,  228,  244,  249, 271, 275, 
286,  298,  299,  323 

Researches  in  Bonnd.    (R.1878) 341,406 

Statement  in  relation  to  the  history  of  the  electro-magnetic  telegraph.. .  115, 329 
Suggestions  relative  to  objects  of  scientific    investigation    in    Russian 

America 207 

Syllabus  of  course  of  lectures  on  physics.     (R.  1856) 91 

Hknrt,  J.,  and  others.  Scientific  instructions  to  Captain  Hall.  (R.  1871)  ....  249 
Hknbt,  J. ;  Du  Ta±,  W.  Earthquakes  in  North  Carolina,  1874.  (R.  1874) ....  286 
Henrt,  J. ;  GuYOT,  A.    Directions  for  meteorological  observations.    (R.  1855.) 

19,  77, 148 
Hknrt  J. ;  Knight,  R.  T.  Connection  of  gales  of  wind  and  aurora.  (R.  1871) . .  249 
Henrt  J. ;  Morris,  O.  W.    Quantity  of  rain  at  different  heights.    (R.  1855) ...      77 

Hbnrt,  J. ;  Russell,  R.    Lectures  and  notes  on  meteorology.    (R.  1854) 75 

Henrt,  J. ;  Wallace.  R.    Report  of  Committee  of  Regents  on  fire  at  the  Smith- 
sonian.    (R.1864) 188,329 

Henshall,  J.  A.,  notes  on  collection  of  fishes  obtained  by,  from  East  Florida --D. 

S.Jordan.    (P.1880) 425 

Hbnshaw,  W.  H.    Animal  carvings  from  the  mounds  of  the  Mississippi  Valley. 

(E.  1880, 1881) 542 

Herbarium  captured  in  Tennessee— H.  R.  WiRTZ.    (R.  1862) 150 

Hermaphrodite  fishes,  translation.    (P.  1884) 607 

Heron,  boat-billed,  from  Central  America,  description  of  new  species  of— R. 

RiDGWAT.    (P.1885) 650 

Herpetology  of  Hawaiian  and  Fanning  Islands— T.  H.  Streets 303 

Ht^rr^chel,  J.  F.  W.,  memoir  of,  byN.S.DODGB.    (R.1871) 249 

Herschel,  J.  F.  W.    On  atoms.    (R.1862) ^ 150 

Herschel,  W.— 

Eulogy  on-^.  Araoo.    (R.1870) 244 

Synopsis  of  seientifio  writings  of~-E.  S.  Holden  ;  C.  S.  Hastings.   (R.  1880. ) 

441,426 

Hesperomy  truci,  description  of— R.  W.  Shufeldt.    (P.  1885) 650 

Htittsian  fly,  parasites  of  the— C.V.RiLET.    (P.1885) 650 

Heterandria  ommata,  description  of— D.  S.  Jordan.    (P.  1884) 607 

Hezanchns  corinus,  new  species  of  notidanold  shark,  description  of— D.  S.  Jor- 
dan; C.H.Gilbert.    (P.1880) 425 

HiGGiNS,  H.  H.    On  vitality,  with  notes  by  J.  Henry.    (R.  1866) 214 

High  antiquity  in  Europe,  study  of— A.  MoRLOT.    (R.  1862 ;  R.  1864) 150, 188 

Highland  County,  Ohio,  earthwork  in— J.  P.  MacLean.    (R.  1883) 588, 593 

HiLDRETH,  S.  p.    Meteorological  observations,  Marietta^Ohio 120 

HiLOARD,  E.  W.    (Geology  of  Lower  Louisiana  and  salt  deposit  on  Petite  Anse 

Island 248 

HiLGARD,  J.  £.— 

Description  of  magnetic  observatory  at  the  Smithsonian  Institution.    (R. 

18o9) 110 

Tides  and  tidal  action  in  harbors.    (R.  1874) 286,390 

and  others.    Scien  tific  instructions  to  Captain  Hall.    (R.  1871 ) 249 

Hill,  A.  J.    Map  of  antiquities  of  United  States.    (R.  1861) 149 

Hill,  G.  W.— 

Ancient  earthworks  of  Ashland  County,  Ohio.    (R.  1877) 323 

Antiquities  of  northern  Ohio.    (R.1874) 286 

Pill,  T.    Map  of  solar  eclipse  of  March  15, 1858,  and  description  of  the  occulta- 
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HilxiER,  S.  L.     Effectof  lightning.     rR.l^66) 214 

H1KCK8,  W.    On  Smithsonian  exchanges.    (R.l'^) 147 

Hints  on  public  architecture — R,  D.  Owen P 

Hippocampns  antiqnoram,  oocnrrence  of,  on  St.  Gorge's  Bank — G.  B.  Goods. 

(P.  1878) 332 

Hippoglossoidcs — 

elassodon,  new  species  of  flonnder,  from  Paget  Sound,  description  of— D.  S. 

Jordan;  C.  H.  Gilbert.    (P.1880) 425 

exilis,  new  flounder,  from  coast  of  California,  description  of->D.  S.  Jordan  ; 

C.H.  Gilbert.    (P.1880) _ 425 

Hippoglossns  vulgaris,  occurrence  of,  at  Oonalaska  and  St.  Michaels,  Alaska — T. 

H.Bean.     (P.1879) 333 

Hirunda  saturata,  description  of—R.  Ridoway.    (P.  1883) 548 

Histiobranchus  infemalis,  new  subgen.,  and  species  of,  synopsis  of— T.  Gill.    (P. 

1883) 548 

Histiophooa  {Phocajasoiata)  skeleton  of— F.  W.Trub.    (P.  1883) 54d 

Historical — 

documents  in  Guatemala— C.  H.  Bbrendt.    (R.1876) 299 

manuscripts,  catalogue  of  collections  of— L.  Berlandibr.    (R.  1854) 75 

sketch  of  Academy  of  Sciences  of  Paris— M.  Flourens.    (R.  1862) 150 

sketch  of  Henry^s  contribution  to  electro-magnetic  telegraph— W.  B.  Tay- 
lor.   (R.1878) 341,405 

sketches  of  vestiges  of  antiquity  in  United  States— S.  F.  Haven 71 

Society  of  Minnesota,  grammar  and  dictionary  of  Dakota  language 40 

study  of  jade— S.  Blondel.    (R.1876) 299 

History — 

ancient,  of  North  America— M.  Much.    (R.  1871) 249 

and  antiquities  of  Santa  Rosa  Island,  California— S.  Bowers.    (R.  1877)  ..  323 

and  archseology,  Mexican— B.  Mayer 86 

and  climate-ot  N«w  Mexico— T.  A.  McParlin.    (R.  1877) 323.396 

and  geology,  boundary  line  between — E.  SuEss.    (R.  1872) 5271 

and  origin  of  Royal  Society  of  London— C.  A.  Alexander.    (R.  1863) 187 

Indian,  notes  on— F.  V.  Hayden.    (R.  1867) 215 

of  Chester  County,  Pa.— W.  Darlington.    (R.1862) 150 
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Antiquities  of— A.  TOELLNEB.     (R.1879) 345 
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Sangamon  Cqunty,  mounds  in— James  Wigksrsham.    (R.  3  883) 588, 593 

Spoon  River  VaUey,  mounds  in— W.  H.  Adams.    (R.  1879 ;  R.  1881 ;  R.  1883) 

345,481,515,588,593 

southern,  agricultural  flint  implements  in— C.  Rau.    (R.  1868) 224, 370, 440 

Union  County,  antiquities  of — T.  M.  Psbrinx.    (R.  1873) 275 

mounds  in,  near  Anna— T.  M.  Perrins.    (R.  1872) : 271 

Wayne  County,  antiquities  of— H.  F.  Sibley.    (R.  1881) 481,515 

Whiteside  and  La  Salle  Counties,  moundain— J.  D.  Moody.    (R.  1881 ) .  .481, 515 
Whiteside  County,  antiquities  of— W.  H.  Pratt.    (R.  1874) 286 

Illuminating  materials,  investigation  of— J.  Henry.    (R.  1880) 442, 389 

Image,  stone,  in  Tennessee,  account  of  discovery  of— £.  M.  Grant.    (R.  1870).    244 

Imperial — 

Academy  of  Sciences,  Belles-lettres,  and  Arts,  of  Bordeaux.    Prize  questions. 

(R.1868) 224 

Academy  of  Sciences,  Vienna.    Prize  questions.    (R.  1864;  R.  1865) 188,209 

Geological  Institute,  Vienna,  tertiary  fossils  presented  by.    (R.  1863) 187 
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jadeite,  of  the  Alaskan  Innuits,  on  the  source  of  the— E.  W.  Nelson.    (P. 
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gallery,  the  Catlin—T.  Donaldson.    (1885«) 654 

history,  notes  on— F.  V.  Hayden.     (R.  1867) 215 

languages— G.  Flachenecker.    (R.  1862) 150 

languages,  method  of  recording— J.  O,  Dorsey  ;  A.  S.  Gatschbt  ;  8.  R. 

RiGGS.     (E.  1879-80 476 

languages.    See  G.  Gibbs,  F.  L.  O.  Roehrig,  8.  R.  Riggs,  J.  G.  8hea,  W.  L. 

Hardisty. 

linguistics,  account  of  library  of— J.  G.  Shea.    (R.  1861 ) 149 

linguistics,  recommendation  of  Shea's— G.  Gibes  and  others.    (R.  1860)  ...  149 

mode  of  making  arrow-heads  and  obtaining  fire — G.  Crook.    (R.  1871)  ....  249 

mounds  in  southern  Florida,  explorations  of— 8.  T.  Walker.    (R.  1879).. .  345 

mounds  near  Fort  Wadsworth,  Dak.— A.  J.  Comfort.    (R.  1871) 249 

ocean,  cyclone  in  the— N.  Pike.    (R,  1867) 215 

philology— W.  W.  TURNER.     (R.  1851) 51 

photographs,  catalogue  of 216 

portraits  and  sketches  of  scenery,  catalogue  of— J.  M.  Stanley 53 

portraits,  report  of  Committee  of  Regents  on  Stanley's  gallery  of.    (R.  1657)  107 

pottery— C.  Rau.     (R.  1866) 214,368,440 

prisoners  at  Saint  Augustine,  Fla.,  catalogue  of  casts  of  heads  of— R.  H. 

Pratt.    (P.  1878) 332 

relics,  catalogue  of  cabinet  of,  presented  by  J.  H.  Devereux.    (R.  1872) 271 

relics  from  Schoharie,  N.  Y.— F.  D.  Andrews.    {E.  1879) 345 

remains  in  Caddo  Parish,  La.  — T.  P.  Hotchkiss.    (R.  1872) 271 

remains  in  Cass  County,  III.— J.  F.  Snyder.    (R.  1881) 481,515 

remains  in  Red  River  settlement,  Hudson's  Bay  Territory- D.  Gunn.    (R. 

1867) ; 215 

remains  near  Prescott,  Canada  West— W.  E.  Guest.    (R.  1856) 91 

River,  Florida,  fishes  collected  in,  by  R.  E.  Earll,  list  of— D.  S.  Jordan.  (P. 

1884)..... 607 

Territory,  Indian  forts  and  dwellings  in— W.  E.  Doyle.    (R.  1876) 299 

tribes,  cessions  of  land  by,  to  United  States— C.  C.  RoYCE.    (E.  1879-80)..  476 

tribes  of  Upper  Missouri— T.  A.  Culbertson.    (R.  1850) 28 

village  (Enshkushkee)  near  New  Castle,  Pa.— E.  M.  MgConnell.  (R.  1871)  249 

vocabularies— G.  Gibes.    (R.  1862) 150 

vocabularies  received  from  the  Wheeler  survey,  list  of— G.  Gibbs.    (R. 

1874) 286 

Indiana — 

Allen  County,  antiquities  of— R.  8.  Robertson.    (R.  1874) 286 

ancient  burial  mound  in— W.  Pidoeon.    (R.  1867) 215 

De  Kalb  County,  antiquities  of— R.  8.  Robertson.    (R.  1874) 236 

Franklin  County,  mounds  in— E.  R.  Quick.    (R.  1879) 345 

TheGlidwell  mound.    G.W.Homsher.    (R.1882) 535,540 

Green  River  Valley.    Native  trees  of,  notes  on— R.  Ridgvay.     (P.  1882) 518 

Knox  C oun ty ,  antiquities  of— A.  Patton.    (R.  1873) 275 

La  Porte  County,  antiqui  ties  of— R.  8.  Robertson.    (R.  1874) 286 

Rush  County, mounds  in— F.Jackman.     (R.1879)... 345 

southern,  new  species  of  Hadropterus  from,  description  of— J.  Swain.    (P. 

1883) 548 
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Indiana — Con  tinned. 

Switz  City  swamp,  Greene  County,  fishes  of,  notes  on  the — C.  H.  Gilbert. 

(P.1884) f 607 

tornado  in— J.  Chappelsmith 59 

Vanderbnrg  County,    mounds  and  earthworks  in — Floyd  Stikson.    (R.. 

1881) 481,515 

White  Water  River,  remains  on— G.  W.  Homsher.    (R.  1882) 535, 540 

White  River,  East  Fork  of,  fishes  collected  in,  list  of— C.  H.  Gilbert.    (P. 

1884) 607 

Indians.  See  California,  Cape  Flattery,  Carih^  Dakota,  Haidah,  Nevada,  Knt- 
chin,  Louohenx,  Makah,  Mandan,  Maya,Navajo,Pern,Portraits,  Red  River 
of  the  North,  Shoshone,  Sioux,  Tlnneh,  Ten  to. 

aboriginal,  of  America,  language  of— G.  Gibbs.    (R.  1876) 244 

Crce,  system  of  relationship  of— E.  A.  Watkins.    ( R.  1862) 150 

Dakota  or  Sioux,  language  of— F.  L.  O.  Roehrig.    (R.  1871 ) 249 

Haidah,  of  Queen  Charlotte's  Islands,  British  Columbia— J.  G.  Swan 267 

Kutohin  tribes— S.  Jones.    (R.1866) 214,365 

Loucheux— W. L.  Hardisty.    (R.1866) 214,365 

Makah— J.  G.  Swan 220 

mortuary  customs  of— H.C.  Yarrow.    (E.1879-'8e) 476 

mythology  of— J.W.Powell.    (E.1879-'80) 476 

Navajo,  sketch  of  the— J.  Letterman.    (R.1855) 77 

of  British  America,  account  of— E.  Petitot.    (R.  1865) 209 

of  Cape  Flattery,  Washington  Territory— J.  G.  Swan 220 

of  New  Mexico  and  Arizona,  collections  obtained  from  the,  illustrated  cata- 
logue of— J.  Stevenson.    (E.  1880-1881) 542 

©fPeru— F.L.GALT.    (R.  1877) 323 

of  valley  of  Red  River  of  the  North,  ethnology  of— W.  H.  Gardner.    (R. 

1870) 244 

of  western  Nevada  and  California,  centennial  mission  to— S.  Powers.    (R. 

1876) 299 

Pictographs  of  North  America 652 

Pima,of  Arizona— F.  E.  Grossman.    (R.  1871) 249 

Quillehute.    Method  of  taking  surf  smelt— J.  G.  Swan.    (P.  1880) 425 

sign  language  of— G.  Mallert.    (E.  1879-1880) 476 

Sioux  or  Dakota— A.  G.  BiiACKETT.    (R.  1876) 299 

Sioux  or  Dakota,  language  of— F.  L.  O.  Roehriq.    (R.  1871) 249, 378 

Tinneh  or  Chepewyan,  of  British  and  Russian  America — G.  Gibbs  and  others. 

(R.1866) 214,365 

uses  of  brain  and  marrow  of  animals  by — ^T.  R.  Peale.    (R.  1870) 244 

Induction — 

and  deduction— J.  VON  Liebig.    (R.  1870) 244 

electricity  of,  in  clouds— F.  ZanteDeschi.    (R.  1870) 244 

Inflammation  in  arteries  after  ligature,  acupressure,  and  torsion.    Toner  lecture 

No.  vii— E.  O.  Shakespeare 321 

Infusoria— J.  W.  Bailey 23 

Infusorial  earths,  examination  of— A.  M.  Edwards 202 

Ingersoll,  E.    Fish  mortality  in  Gulf  of  Mexico.    (P.  1881) 467 

Iniomi,  nom.  nov.,  note  on— T.  Gill.    (P.  1884) 607 

Inman,  S.  M.    Catalogue  of  a  collection  of  samples  of  raw  cotton  presented  to 

the  U.  S.  National  Museum.    (P.  1882) 518 

Innuits,  Alaskan,  Jadeite  implements  of  the,  on  the  source  of  the—E.  W.  Nel* 

SON.    (P.1883) 648 

Inquiries  relative  to^ 

crawfish  and  other  Crustacea ••••? ^  ^^^ 

disease  known  as  chorea— S.  W,  Mitchell.    (R.  1874)  ..oi^itJs»d.te>fcV^OiOLQl(g86 
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Inquiry  relative  to  food-fishes  of  United  Stntes— S  F.  Baird 231 

Inscriptions,  rock,  in  Johnson  County,  Ark.— Edward  6reb2^.    (R,  1881) 481, 515 

Insect  instincts  and  transformations,  lecture  on— Jj^G.  Morris.    (R.  1855) *      77 

Insects- 
arsenic  acid  for  protecting  anatomical  preparations  from— J.  B.  S.  Jackson. 

(P.  1878) 332 

circular  concerning  the  department  of— S.  F.  Baird 448 

classification  of,  from  embryological  data— L.  Aoassiz 16 

collection  of,  made  in  the  vicinity  of  New  Orleans,  La.,  1882  and  1883.   Ob- 
servations on— R.  W.  Shufkldt.    (P.  1884) 607 

dates  of  first  appearance  of— F.  B.  Hough 182 

department  of,  National  Museum,  report  of  curator  for  1884.    (R.  1884,  n). .    648 
department  of,  National  Museum,  report  on,  for  1885— C.  V.  Rilky.    (R. 

1885,11) 654 

directions  for  collecting  and  preserving— A.  S.  Packard 261 

instructions  for  collecting— S.  F.  Baird.    (R.  1858) 109 

of  Arctic  America— L.  Kuhlien 342 

of  Kerguelcn  Island— C.  R.  Osten  Sacken  ;  H.  A.  Hagen 294 

Installation  of  collections  in  National  Museum,  plans  for — Q.  B.  GOODB.    (P. 

1881) 467,472 

Instincts  and  transformations  of  insects,  lecture  on— J.  G.  MoRRis.    (R.  1855).      77 
Institute — 

of  Bologna,  Agademy  of  Sciences  of  the.  Prize  questions.    (R.  1862) 150 

of  France,  historical  sketch  of,  by  M.  Flourens.    (R.  1862) 150 

of  Jamaica,  public  museum  of  the,  fishes  received  from,  catalogue  of— -T. 

n.  Bean;  H.  G.  Dresel.    (P.  1884) 607 

of  Rupert's  Land,  circular  of.    (R.  1801) 149 

Royal  Scientific  and  Literary,  of  Lombardy.    Prize  questions.     (R.  1865)..    209 

Institution  of  Civil  Engineers,  London.     Prize  questions.    (R.  1862) 150 

Institutions — 

domestic,  in  correspondence  with  Smithsonian  Institution,  list   of.    (R. 

1853) 67,69,238 

foreign,  in  correspondence  with  Smithsonian  Institution,  list  of.    (R.  1853; 

R.  1864;  R.  1865;  R.  1885) 67,64, 154,  225, 243, 309,  469, 490,  635 

in  the  United  States  receiving  publications  of  the  Smithsonian  Institution    512 
in  United  States  and  British  Provinces  of  North  Ameiica,  list  of— W.  J. 

RnEBS 116 

in  which  phonography  is  taught.    (R.  1856) 91 

scientific  and  literary,  in  United  States,  list  of  principal 335 

Instructions— 

for  archsDological  in vestigations— G.  Gibbs.     (R.  1861) 149 

for  collecting — 

coleopter*— J.  L.  Le  Conte.    (R.  1858) 109 

diatomacea— A.  Af.  Edwards 366 

diptera— H.  Loew  ;  R.  Osten  Sacken.    (R.  1858) 109 

hemiptera— P.  R.  Uhler.    (R.  1858) 109 

hymenoptera—B.  Clemens.    (R.  1858) 109 

insects— S.  F.  Baird.    (R.  1858) 109 

land  and  fresh-water  shells — ^J.  Lewis 363 

lepidoptera—B.  Clemens.    (R.  ia58) 109 

myriapods,  phalangidae,  etc.— H.  C.  Wood.    (R.  1866) 214 

nests  and  eggs  of  North  American  birds.    (R.  1858) — 139 

neuroptera— P.  R.  Uhler.    (R.  1858) 109 

orthoptera— P.  R.  Uhler.    (R.  1858) 109 

for  observations  of  thunder  storms— J.  Henry 235 


Digitized  by 


Google 


CATALOGUE   OF  PUBLICATIONS.  745 

InstraotioiiB'Contiiiued. 

for  research  relative  to  ethnology  and  philology  of  America— G.  Gibbs....  160 

for  taking  paper  molds— A.  P.  Niblack.    (P.  1883) ...* 590 

in  reference  to  collecting  nests  and  eggs  of  North  American  birds — T.  M. 

Brkwer : 139 

to  Captain  Hall  for  Arctic  observation— J.  Henry  and  others.     (R.  1871).-    249 
to  observatories  relative  to  telegraphic  announcement  of  astronomical  dis- 
coveries—J.  Henry 263 

Instruments,  meteorological — 

articles  on,  in  Smithsonian.    (R.  1874) 286 

description  of— L.  Caseujl.    (R.  1859) 110 

description  of— A.  Guyot  ;  J.  Henry.    (R.  1855) 77, 19, 148 

Integrals,  general,  of  planetary  motion — S.  Newcomb 281 

Intensity  of  heat  and  light  of  the  sun— L.  W.  Meech.    (R.  1856) 91, 83 

Interest,  letter  to  Secretary  of  Treasury  on  piiyment  of,  in  coin— J.  Henry.   (R. 

1865) 209 

Intermixture  of  races— G.  Gibbs.    (R.  1864) 188 

Internal  structure  of  the  earth— J.  G.  Barnard 310 

International — 

ArchsBological  Congress,  Antwerp,  1866.    (R.  1866) 214 

code  of  symbols  of  archoBology— G.  De  Mortillbt  ;  E.  Chantre.    (R.  1875)    298 

exchange,  history  of— G.  H.  Boehmer 515,477 

Exhibition,  Philadelphia.    See  Centennial. 

Fisheries  Exhibition,  Berlin,  catalogue  of  United  States  exhibit  at — G.  B. 

GooDE 413 

Interpolation,  methods  of,  applicable  to  graduation  of  irregular  series.    Parts 

I,  u.— E.  L.  Deforest.    (R.  1871;  R.1873) 249,275 

Introduction — 

lettersof.    (R.  1B65) 209 

to  study  of  Coptic  language— M.  Kabis.    (R.  1867) 215 

Invertebrata,  marine^ — 

from  New  England  coast  distributed  by  U.  S.  Fish  Commission,  list  of— A. 

E.  Verrill;  R.  Rath  bun.    (P.  1879) 333 

of  Grand  Manan— W.  Stimpson 50 

of  the  northeastern  coast  of  America,  recent  additions  to— A.  E.  Verbill. 

(P.  1882) 518 

of  tbo  northeastern  coast  of  America,  recent  additions  to  the,  notice  of— A. 

E.  Verrill.    (P.  1885) 650 

of  northeastern  coast  of  America,  notice  of  recent  additions  to— A.  E.  Ver- 
rill: 

Part     I.  Annelida,  etc.    (P.  1879) 333 

Part    II.  MoUusca,  with  notes  on  Annelida,  etc.    (P.  1880) 425 

Part  III.  Catalogue  of  Molltisca  recently  added  to  fauna  of  southern 

New  England.    (P.  18c0) 425 

Invertebrate  fossils — 

check-list  of— T.  A.  Conrad 200 

from  Arkansas,  Wyoming,  Colorado,  and  Utah,  descriptions  of  new — C.  A. 

White.    (P.  1880) 425 

(Meso-Cenozoic),  report  on  department  of,  National  Museum  for  1885— C. 

A.White.    (R.  1885,  u) 654 

of  North  America,  check-list  of— F.  B.  Meek 177, 183 

(Paleozoic),  report  on  department  of.  National  Museum  for  1885 — C.  D. 

Walcott.    R.  (1885,11) 654 

report  on— F.  B.  Meek;  F.  V.  Hayden 172 
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Invertebrates.    See  Marine  invertebrates. 

department  of,  National  Museum,  reports  of  curators  for  1884.    (R.  1834,  u) .    648 
marine,  duplicates,  list  of,  distributed  by  Museum.    Series  iv — R.  S.  Tarr  ; 

R.  Rathbun 516 

marine,  list  of,  distributed  by  the  Fish  ^Commission.    Series  i.— A.  E.  Ver- 

rill;  R. Rathbun 494 

marine,    distributed  by  U.  S.  National    Museum,  list  of— R.  Rathbun. 

(P.  1881) 465,467,471 

Investigation  of— 

American  ethnological,  plan  for— H.  R.  Schoolcraft.    (R.  18^) 645, 649 

anatomy  and  physiology  of  the  rattlesnake — S.  W.  Mitchell 135 

disturbances  of  horizontal  component  of  magnetic  force — A.  D.  Bache 162 

disturbances  of  vertical  component  of  magnetic  force — A.  B.  Bache 175 

eleven-year  period  in  amplitude  of  solar-diurnal  variation  and  disturbances 

of  magnetic  declination— A.  t).  Bache 113 

illuminating  materials— J.  Henry.    (R.  1880) 442,  389 

influence  of  moon  on  magnetic  declination— A.  D.  Bache 132 

orbit  of  Neptune  and  tables  of  its  motion — S.  Newcomb 199 

orbit  of  Uranus,  with  tables  of  its  motion— S.  Newcomb 262 

Investigations — 

anthropological,  in  1879— O.  T.  Mason.    (R.  1879) 345,  420 

archaeological,  instructions  for— O.  Gibbs.    (R.  1861) 149 

chemical  and  physiological,  relative  to  certain  American  vertebrata — J. 

Jones 82 

of  Biela's  comet— J.  S.  Hubbard.    (R.  1862) 150 

relating  to  the  date  of  the  extermination  of  Steller's  sea-cow— L.  Stejneger. 

(P.  1884) 607 

scientific,  in  Russian  America,  suggestions  relative  to— J.  Henrt 207 

Iowa- 
ancient  relics  in— J.  B.  Cutts.    (R.  1872) 271 

Delaware  County,  mounds  in— M.  W.  Moulton.    (R.  1877) 3543 

fishes  collected  in  August,  1884,  list  of— D.  S.  Jordan  ;  8.  E.  Meek.    (P. 

1885) , 650 

neory  County,  mounds  in— George  C.  Van  Allen.    (R.  1882) 540 

Mills  County,  antiquities  of— Seth  Dean.     (R.  1881) 481,515 

mounds  at  Snake  Den,  near  Salem,  Henry  County— W.  V.  Banta;  Joip^ 

Garretsox.    (R.  1881) 481,515 

Muscatine  County,  mounds  in— T.  Thompson.    (R.  1879) 345 

IRBY.J.  R.McD.    Works  and  character  of  Smithson 327 

Iron — 

and  copper,  preservation  of,  in  salt  water— A. E.  Bbcqueral.    (R.  1864). ..     188 

manufacture,  early,  in  Virginia— R.  A.  Brock.    (P.  1885) 650 

rust,  destructive  effect  of.     (R.  1861) 149 

Ironclad  Monadnock,  deviation  of  compasses  on— W.  Harkness 239 

Iroquois,  myths  of  the— E.  A.  Smith.    (E.1880-'81) 542 

Irradiation— AblxS  MoiGNO.    (R.1866) 214 

Irritation  of  polarized  nerve,  eflFect  of— B.  P.  Laxttenbach.    (R.  1878) 341, 411 

Irving,  Washington,  notice  of,  by  C.  C.  Felton.    (R.  1859) 110 

Irving,  W.    On  publication  of  Spanish  works  on  New  Mexico.    (R.  1855) 77 

IRWIN,B.J.D.     Tucson  meteorite.    (R.  1863) 187 

Isosthos,  Gilberti,  description  of— D.  S.  Jordan.    (P.  1882) 518 

Island — 

Petite  Anse,  salt  deposit  on— E.  W.  Hilgard 848 

St.  Thomas,  hurricane  in— G.  A.  Latimer.    (R.  1867) 215 
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Island— Continued. 

Santa  Rosa,  history  and  antiquities  of — S.  Bowkrs.     (R.  1877) '^23 

Islands — 

Fanning,  natural  history  of— T.  H.  Streets 303 

Hawaiian,  natural  history  of— T.  H.  Streets 303 

Kergnelen,  natural  history  of— J.  H.  Kidder  and  others 293, 294 

North  American,  meteorological  stations  and  observers  in.    (R.  1868) 221, 373 

Pacific,  natural  history  of— W.  H.  Pease.    (R.  1862) 150 

Queen  Charlotte's,  Haidah  Indians  of —J.  G.  Swan 267 

St.  Croix  and  Virgin,  flora  of— H.  F.  A.  Eggers 313 

Shetland,  Faroe,  and  Iceland,  vegetable  colonization  of— C.  Martins.    (R. 

1858) 109 

Isle- 
Jesus,  Canada  East,  description  of  observatory  on— C.  Small  wood.    (R. 

1856) 91 

Royale,  Michigan,  antiquities  of— A.  C.  Davis.    (R.  1874) 286 

Isohyetal  maps.    See  C.  A.  Schott. 

I}*opoda  of  New  England,  notes  on^O.  Uarger.     (  P.  1879) 333 

Isothermal  charts.    Set  Temperature. 

Italy.    See  Prize  questions. 

J. 

Jack,  J.  Allen.    Sculptured  stone  found  in  St.  George,  New  Brunswick.    (R. 

1881) 481,515 

Jackman  F.    Mounds  and  earthworks  of  Rush  County,  Ind.    (R.  1879) 345 

Jackson,  C.  T.    Catalogue  of  rocks,  minerals,  and  ores  collected  on  geological 

survey  in  Michigan.    (R.  1854) 75 

Jackson,  J.  B.  S.    Arsenic  acid  for  protecting  anatomical  preparations  from 

insects.    (P.1878) 332 

Jackson  County,  111.— Antiquities  of— G.  H.  French.    (R.1881) 481,515 

stone  fort  near  Makanda—G.  H.JFrench.    (R.1881) 481,515 

Jacksonville,  Fla. — Saint  John's  River  at,  fishes  observed  in— D.  S.  Jordan;  S. 

E.Meek.    (P.  1884) 607 

Jade.     Study  of  the  mineral  called  ^ru  by  the  Chinese— S.  Blondel.    (R.  1876)..  299 
Jadeite  implements  of  the  Alaskan  Innuits,  on  the  source  of  the — E.  W.  Nelson. 

(P.  1883) 548 

Jamaica.    Public  Museum  of  the  Institute  of,  fishes  received  from,  catalogue 

of— T.  n.  Bean;  H.  G.  Dresel.    (P.  1884) 607 

Jamks,  T.  p.    Mosses  of  Kergnelen  Island 294 

Jamin,  J. — 

Photo-chemistry.    (R.1867) 215 
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Descriptions  of  scaroid  fishes  from  Havana  and  Key  West,  including  five  new 
species  (Scarut  virginali$f  SparUoma  hritOf  S,  cyanolene,  8,  xyBtrodon, 

Cryptotomus  heryilUnu8f  nu.M.).    (P.  1884) 607 

Description  of  three  new  species  of  fishes  {Prionotus  sieamai,  PrionotuM  oph 
ryas,  and  AnthiM  viranua),  collected  at  Pensacola,  Fla.,  by  Mr.  Silas 

Steams.    (P.  1884) - 607 

List  of  fishes  collected  in  the  Clear  Fork  of  the  Cnmberland, Whitley  Connty, 
Ky.,  with  descriptions  of  three  new  species  (Boleosoma  Busana,  PomU 

iohthya  sagitta,  Ethcostoma  cumberlandicum),    ( P.  1883) 548 

Notes  on  fishes  collected  by  David  S.  Jordan,  at  Cedar  Keys,  Fla.    (P.  1884)    607 

Journal  of  exploration  of  western  Missouri  in  1854— P.  R.  Hoy.    (R.  1864) 188 

Journals  of  Board  of  Regents.    See  Regents. 

Journey  to  the  Yukon,  Russian  America— W.  W.  Kirby.    (R.  1864) 188 

JOUY,  P.  L.— 

Description  of  new  species  of  Squalius  {Squalius  alicia)  from  Utah  Lake.    (P. 

1881) 467 

Ornithological  notes  on  collections  made  in  Japan  from  June  to  December, 

1882.    (P.  1883) 548 

JouY,  P.  L. ;  Jordan,  D.  S.    Check-list  of  duplicates  of  fishes  of  Pacific  dis- 
tributed by  Smithsonian  Institution  in  1881.    (P.  1881) 467 

Judiciary  Committee,  Senate,  report  of,  on  management  of  Smithsonian  Insti- 
tution—A.  P.  Butler.    (R.1855) 77 

Jumping  seeds  and  galls— C.  V.  RiLKY.  (P.1882)  ..' 518 

Junco  Bairdii,  Belding,  new  species  from  Lower  California,  description  of— R. 

RiDGWAY.    (P.  1883) 548 

Jupiter- 
orbit  and  tables  of— J.N.  Stockwell 232 

small  i>lanets  between  Mars  and— Prof.  Lespi ault.    ( R.  1861 ) : .  - . .     149 

Jurassic  fossils,  check-list  of— F.  B.  Meek 177 

Jussieus,  the,  and  the  natural  method— M.  Flourens.     (R.  1867) 215 

K. 

Kabis,M.    Introduction  to  study  of  Coptic  language.    (R.  1867) 215 

Kamtz;  Dufour,C.    Scintillation  of  the  stars.    (R.  1861; 149 

Kalb,  George  B.    See  under  Swain  and  Kail. 

Kamtschatka,  ornithological  explorations  in — L.  Stejneger 624 

Kane,  E.K.— 

Astronomical  observations  in  the  Arctic  Seas 129 

Magnetic  observations  in  the  Arctic  Seas 97 

Meteorological  observations  in  the  Arctic  Seas 104 

Physical  observations  in  the  Arctic  Seas 198 

Tidal  observations  in  the  Arctic  seas 130 

Kansas — 

Butler  Connty,  account  of  storm  in— W.  Harrisox.    (R.  1871) 249 

climate  of— R.  S.  Eluott.     (R.  1870) 244 

ooleoptera  of— J.  L.  Le  Conte 1 126 

H.  Mis,  170 48  digitized  by  Google 
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Kausas— Continned. 

moandB  near  Edwardsvilley    Wyandotte   Connty— £.  F.  Serviss.      (R. 

1881) 515,481 

new  cretaceoos  invertebrate  fossils  from— -C.  A.  WniXB.    (P.  1879) 333 

three  new  fishes  from,  description  of— C.  H.  Gilbert.    ( P.  1884 ) 6C7 

Kansas  City,  Mo.,  antiquities  of — W.  H.  R.  Lykins.     ( R.  1877 ) ^3 

Karif  or  Carib  language  and  people— C.  H.  Berendt.    (R.  1873) 275 

Karolyi,  Lieut  von  ;  Craio,  B.  F.    Products  of  combustion  of  gun>cutton  aud 

gunpowder.    (R.1864) 188 

Keen,  W.  W.— 

Bibliography  of  works  on  diseases 300 

Surgical  complications  and  sequels  of  continued  fevers.     Toner  lecture 

No.v 300 

Keller,  Dr.,  abstract  of  report  of,  on  settlements  in  Switzerland— A.  Morlot. 

(R.  186.3) 187 

Kbllet,  O.  H.    Ancient  town  in  Minnesota.    (R.1863) 187 

Kelley's  Island,  Ohio,  climate  of— G.  C.  Huntington.    (R.  1866) 214 

Kenola,  L.  a.    Stone  mounds  in  Hampshire  County,  W.  Va.    (R.  1883) 588, 5U3 

Archseological  map  of  the  District  of  Columbia 537 

Kennebec  River,  Maine,  opening  and  closing  of— R.  H.  Gardiner.    (R.  1858). . .     109 
Kennedy,  J.  P.    Authority  to  naval  officers  to  receive  and  transmit  specimens 

to  the  Smithsonian  Institution 34 

Kennicott's  explorations — Hudson's  Bay  Company.    (R.  1863) 187 

Kent,  Benj.  W.    Mounds  in  Putnam  County,  Ga.    (R.  1882) 535, 540 

Kentucky- 
ancient  mounds  in— R.  Peter.    (R.  1872) 271 

antiquities  from— S.  S.  Lyon.    (R.1858) 109 

Barren  and  Allen  Counties,  mounds  in— R.  B.  Evans.    (R.  1881 ) 481, 515 

Boyle  and  Mercer  Counties,  mounds  in— W.  M.  Linney.    (  R.  18S1 ) 481, 515 

Breckinridge  County,  age  of  stone  and  troglodytes  of— R.  S.  Robertson. 

(R.1B74) 286 

Clear  Fork  of  Cumberland  River,  fishes  collected  in,  list  of— D.  S.  Jordan; 

C.H.GtLBERT.    (P.1883) 548 

.    Hancock  County,  antiquities  of— J.  Friel.    (R.1877) 323 

Lexington,  ancient  mound  near — R.  Peter.    ( R.  1871 ) 249 

Union  County,  exploration  of  ancient  mounds  in — S.  S.  Lyon.    (R.  1870). . .    244 

Kenwort^,  Charles  J.    Ancient  canals  in  Florida.    (R.  1881) 481, 515 

Kepler,  his  life  and  works,  by  M.  Berthrand.    (R.  1869) 228 

Kerguelen  Island,  contributions  to  natural  history  of— 

I.  Ornithology— J.  H.  Kidder  ;  E.Coues 293 

II.  Oology,  botany,  etc. — J.H.Kidder  and  others 294 

Kershner  collection  from  Kerguelen  Island 294 

Kew  Observatory — 

apparatus  and   processes   employed  in  verification  of  barometers  at — J. 

Welsh.    (R.1859)... 110 

experiments  on  aneroid  barometers  made  at — B.  Stewart.    (R.  1868) 224 

Key  West,  Fla.— 

fishes  collected  at,  list  of,  with  note  and  descriptions— D.  S.  Jordan.    (P. 

1884) 607 

pipe-fishes  of,  notes  on— J.  Swain  ;  S.  E.  Meek.    (P.  1884) 607 

scaroid  fishes  from,  description  of— D.  J.  Jordan  ;  J.  Swain.    (P.  1884) 607 

ten  new  species  of  fishes  from,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.  1884) 607 

Kidder,  J.  H.— 

Experiments  on  animal  heat  of  fishes.    (P.  1879) 333 

Mammals  of  Kerguelen  Island D^f^dt^GoOQlC-    294 
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KiDDBR,  J.  H.,  and  others.    Natural  history  of  Kergnelen  Island 294 

Kidder,  J.  H. ;  Coues,  E.    Birds  of  Kerguelen  Island 293 

Kidney,  observations  on  the — J.  Jones 82 

Kinetic  theories  of  gravitation— W.  B.  Taylor.    (R.  1876) 299, 395 

King,  C.  B.    Catalogue  of  engravings  presented  to  Smithsonian.    (R.  1861) 149 

King,  W.  M.    Account  of  Indian  burial  in  California.    (R.  1874) 286 

KiPP,  J.    Accuracy  of  Catlings  account  of  Mandan  ceremonies.    ( R.  1872) 271 

KiRB Y,  W.  W.    Journey  to  the  Yukon,  Russian  America.    (R.  1864) 188 

KiRKWOOD,  D.    Asteroids  between  Mars  and  Jupiter.    (R.  1876) 299 

Kitchen -midden — 

i  n  Costa  Rica,  note  on  shells  from— W.  H.  Dall.    (P.  1878) 332 

See  KJoDkken-mceddings. 
Kjo^kken-mceddings — 

in  Nova  Scotia— J.  M.  Jones.    (R.  1863) Ib7 

on  northwest  coast  of  America— P.  Schumacher.    (R.  1873 ;  R..1874).  ..275,286 
Klamath  Lake  dialect- 
details  of  Indian  conjurer's  practice  in— A.  S.  Gatschet.    (E.  1379-^80) 476 

**The  Relapse"  in— A.  S.  Gatschet.    (E.  1879-'80) 476 

Kletzinsky,  Professor.    Nitrogen  bodies  of  modern  chemistry.    (R.  1672) 271 

Klikitat  River,  Washington  Territory,  aboriginal  works  on— T.  M.  Whitcombe. 

(R.1881) 481,515 

Knapp,  G.    Earthworks  on  Arkansas  River.    (R.  1877) 323 

Knight,  E.  H.     Study  of  savage  weapons   at  Centennial  Exhibition.     (R. 

1879) 345,415 

Knight,  G.  H.    New  system  of  weights  and  measures.    (R.  1867) 215 

Knight,  R.  T.  ;  Henry,  J.    Connection  of  gales  of  wind  and  appearance  of 

aurora.    (R.  1871) 249 

Knowlton,  Frank  H.    List  of  plants  collected  by  Mr.  Charles  L.  McKay,  at 

Nushagak,  Alaska,  in  1881,  for  the  U.  S.  National  Museum.    (P.  1885).    650 

Knox  County,  111.,  antiquities  of— M.  A.  McClelland.    (R.  1881) 481, 515 

Kohl,  J.  G.    On  collection  of  charts  and  maps  of  America.    ( R.  1856) 91 

Kornhuber,  G.  a.    Alternate  generation  and  parthenogenesis  in  the  animal 

kingdom.    (R.1871) 249 

Kron,  F.  J.    Antiquitiesof  Stanley  and  Montgomery  Counties,  N.C.    (R.  1874).    286 

Kron,  H.  J.    Lightning  discharges.    (R.  1867) 215 

KUMLIEN,  L.— 

Ethnology,  mammals,  and  birds  of  Arctic  America 342 

Howgate  Polar  Expedition,  natural  history  of  Arctic  America 342 

Report  on  explorations  in  Greenland.    (R.  1878) 341 

Kunhardt  and  Company.    Free  freight  to  Smithsonian  Institution  between 

United  States  and  Germany.    (R.  1861) 149 

Knshkushkee,  Indian  village  near  Newcastle,  Pa.,  account  of— E.  M.  McCon- 

NELL.    (R.  1871) 249 

Kutchin  Indians— S.  Jones.    (R.  1866) 214,365 

Xi. 

Labels  for  collections,  etc 164 

Labichthys— 

carinatus,  new  genus  and  species  of,  diagnosis  of— T.  Gill  ;  J.  A.  Ryder. 

(P.  1883) 548 

elongatus,  new  species  of,  diagnosis  of— T.  Gill;  J.  A.  Ryder.    (P.  1883)..  548 

Laboulaye,  E.    Acknowledgment  for  books  on  education.    (R.  1867) 215 

Labrador — 

birds  of,  list  of  the— L.  M.  Turner.    (R.  1885) 650 

Crustacea  from— S.  I.  Smith.    (P.  1683) 548 
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Labrador— Continued. 

expedition  to,  by  W.  A.  Stearns,  in  1882,  cafcaloguo  of  mollusca  and  ecbino- 

deruiata  from— K.  J.  Busii.     (P.  li?83) 548 

marine  Crustacea  of,  review  of— S.  I.  Smith.     (P.  1883) 548 

natural  history  of,  notes  on  tbe,— W.  A.  Stearns.    (P.  188:5) 548 

La  Cdpl'de,  uucertain  neglected  names  of— D.  S.  Jordan  ;  C.  11.  Gilbert.    (P. 

1882) 518 

Lacunella  reflexa,  new  species,  from  the  Commander  Islands,  report  on— W.  H. 

Dall.    (P.  1884) 607 

Lacustrian— 

cities  of  Switzerland— F.  Troyon.     (R.  1861) 149 

constructions   or   palatittes  of  the  lake  of  NeuchAtel — E.  Desor.      (R. 

1865) 209,360 

habitations  of  Switzerland— F.  Troyon.     (R.  1861) 149 

settlements  in  Switzerland,  abstract  of  Dr.  Keller's  report  on — ^A.  Morlot. 

(R.1863) 187 

Lagopus  mutus  Leach  and  its  allies— L.  M.  Turner.    (P.  1882) 518 

La  Have  Banks,  occurrence  of  Lycodes  vahlii  on— G.  B.  Goode  ;  T.  H.  Bean.    (P. 

1879) 333 

Lake  Jessup  and  Indian  River,  Florida,  fishes  collected  in,  by  R.  E.  Earle,  list 

of— D.  S.  Jordan.    (P.  1884) 607 

Lake  Michigan,  new  species  of  Uranidea  from.    Description  of— D.  S.  Jordan  ; 

C.H.Gilbert.    (P.  1882) 518 

Lake  NeuchAtel,  lacustrian  constructions  of— E.  Desor.    (R.  1665) 209 

Lake  Pepin,  antiquities  on  banks  of— L.  C.  Estes.     (R,  1866) 214 

Lake  Superior,  ancient  mining  on  shores  of— C.  Wiiittlksey 155 

Lake  Superior  copper  region,  circular  relative  to  ancient  mining  in— ,J.  Henry. 

(R.1861) 149 

Lake  Superior,  Isle  Royale,  antiquities  of— A.  C.  Davis.    (R.  1874) 286 

Lake  Winnipeg,  notes  on  egging  expedition  to— D.  Gunn.     (R.  18G7) 215 

Lakes — 

dates  of  opening  and  closing  of— F.  B.  Hough 182 

North  American,  fluctuations  of  level  in— C.  Wiuttlksey 119 

Norwegian,  statistics  relative  to— O.  E.  Dreutzer.    ( R.  1866) 214 

Lalande  observations,  1795— S.  C.  Walker 5 

Lamarck,  J.  B.    Distinction  between  tornadoes  and  tempests.    ( R.  1871 ) 249 

Lamellaria  diegoensis,  Dall,  notes  on— C.  R.  Orcutt.    (P.  1885) 650 

Lamont,  J.    The  solar  eclipse  of  July  18,1860.    (R.  1864).. 188 

Land— 

and  fresh- water  shells.     See  Shells. 

cessions  of,  by  Indian  tribes  to  United  States— C.  C.  RoYCE.    (E.  1879-'80).  476 

gradual  approach  of  sea  upon— S.  P.  Mayberry.    (R.  1867) 215 

Language— 

Carib  or  Karif— C.  H.  Bkrendt.     (R.  1873) 275 

Coptic,  introduction  to  the  study  of— M.  Kabis.    (R.  18C7) 215 

Dakota,  grammar  and  dictionary  of— S.  R.  RiGGS 40 

dominant,  for  science— A.  De  Candolle  ;  J.E.Gray.    (R.  1874) 286 

evolution  of— J.  W. Powell.    (E.  1879-80) 476 

of  aboriginal  Indians  of  America— G.  Gibbs.    (R.  1870) 244 

'      of  Dakota  or  Sioux  Indians— F.  L.  O.  Rokiirio.     (R.  1871 ) 249, 378 

of  Navajos  said  to  resemble  the  Welsh— S.  Y.  McMasters.    ( R.  ISJm) 209 

phonetic,  vocal  sounds  of  L.  Bridgman  compared  with  elements  of— F.  Lieber      12 
sign,  among  North  American  Indians  compared  with  that  among  other  peoples 

and  deaf-mutes— G.  Mallery.     (E.  1879-'80) 476 

<;rade,  of  Oregon,  dictionary  of— G,GiBB3 » ,.,.. .,.,..  16X 
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Language — CoDtinued. 

tr»ide,of  Oregon,  vocabulary  of— B.E. Mitchell;  W.W. Turner 68 

Yornba,  of  Africa,  grammar  and  dictionary  of — T.  J.  Bo  wen 98 

Languages,  Indian — 

G.  Flachenkcker.    (R.1862) 150 

G.GiBBS.     (R.1865) 209 

method  of  recording— J.  O.  Dorset  ;   A.  S.  Gatchet  ;    S.  R.  RiOGS.    (E. 

1879-'80) 476 

La  Palma,  Costa  Rica,  birds  f rom— C.  C.  Nutting.    (P.  1882) 518 

Lapuam,  I.  A.    Antiquities  of  Wisconsin 70 

Lapidary, aboriginal, stock-in-trade  of-C.RAU.     (R.  1877) ...323,440,402 

La  Place,  eulogy  on,  by  F.Arago.     (R.  1874) 286 

Laramie  group,  new  molluscan  forms  from  the — C.  A.  White.    (P.  1882) 518 

La  Rive.    See  De  la  Rive. 

Lartet,E.,  scientific  labors  of.  by  F.Fisher.    (R.  1872) 271 

Larynx,  bibliography  of  diseases  of  the — W.  W.  Keen 300 

La  Salle  County,  111.— 

Antiquities  of  Fox  River  Valley— W.  Hector  Gale.    (R.  1881) 481,515 

mounds  in— J. D.  Moody.    (R.1881) 481,515 

Latiloid  genera,  noteon— T.  Gill.    (P.  1881) 467 

Latimer  collection  of  antiquities  from  Porto  Rico— O.  T.  Mason.    (R.  1876).  .299, 397 
Latimer,  G.  A. — 

Earthquakes  in  St.  Thomas.    (R.  1867) 215 

Hurricane  at  Tortola,  St.  Thomas,  and  Porto  Rico.    (R.  1867) 215 

Meteorology  of  Porto  Rico.     (R.  1871) 249 

Latin  vocabulary  with  comparative  words  in  English,  Spanish,  and  French....     170 

Latitudes  and  longitudes,  Arctic — E.  K.  Kane 129 

Laugel,A.    The  sun, its  chemical  analysis.    (R.  1861) 149 

Lausanne,  report  on  ethnological  collections  of  Museum  at — F.  Troyon.    (R. 

1861) 149 

Lautenbach,  B.  F.    Effect  of  irritation  of  a  polarized  nerve.    (R.  1878) 341, 411 

Law.A.  E.    Antiquities  of  Blount  County, Tenn.     (R.  1874) .*....     286 

Law  of— 

deposit  of  dood-tide — C.  H.  Davis .• 33 

variation  of  temperature  in    ascending  currents  of  air— J.  Hann.     (R. 

1877) 323,398 

variation  of  temperature  in  ascending  moist  currents — L.  Sohncke.     (R. 

1877) .•- 3-23,398 

Lawrence,  G.  N. — 

Birds  of  southwestern  Mexico  collected  by  F.  E.  Sumichrast 295 

Catalogue  of  Cher's  collection  of  birds  of — 

Antigua  and  Barbnda,  with  his  notes.    ( P.  1878)   ...^ 332 

Dominica,  with  his  notes  and  observations.    (P.  1878) 332 

Grenada,  including  others  seen,  but  not  obtained.     (P.  1878) .332 

Guadeloupe.     (P.  1878) 332 

Lesser  Antilles,  with  table  showing  distribution.    (P.  1878) 332 

Martinique.     (P.  1878) 332 

St.  Vincent,  with  his  notes.    (P.  1878) :»2 

Description  of  new — 

species  of  birds  of  family  Turdidas  from   Dominica,  West  Indies.     (P. 

1880) 425 

species  of /c^tt«  from  West  Indies.     (P.  1880) 425 

species  of  parrot,  of  g«nii8  Chrysotis^  from  Dominica.     (P.  1880) 425 

subspecies  of  LoxigiUa  from  West  Indies.     (P.  188 1) 467 
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Lawrence,  G.  N.— Continued. 

List  of  a  few  species  of  birds  new  to  the  fauna  of  Guadeloupe,  West  Indies, 
with  a  description  of  a  new  species  of  Ceryle  {Ceryle  stictipennh,  n.  s.)- 

(P.  1B85) 650 

Laws  of  atmospheric  circulation  over  the  earth— J.  H.  Coffin 268 

Lea,  Isaac.    Bibliography  of— N.  P.  Scudder 570 

Lea,  I.    Check-list  of  the  shells  of  North  America 128 

Leach,  M.  T.— 

Ancient  forts  in  Ogemaw  County,  Mich.    (R.  1884) 620,623 

Ancient  mounds  in  Clinton  County,  Mich.    (R.  1884); 620,  623 

Leanira  robusta,  new  species,  description  of— A.  E.  Verrill.    (P.  18^) 650 

Lr  Baron,  J.  Francis— 

Gold,  silver,  and  other  ornaments  found  in  Florida.    (R.  1882) 535, 540 

Prehistoric  remains  in  Florida.    (R,  1882) 535,540 

Le  CONTE,  John.    Constants  of  nature.    (R.  1878).. 341 

Lb  Conte,  J.  L.— 

Classification  of  coleoptera  of  North  America.    Parts.i,  ii 136,  265 

Coleopteraof  Kansas  and  eastern  New  Mexico 126 

Instructions  for  collecting  coleoptera.     (R.  1858) i.     109 

List  of  coleoptera  of  North  America.    Parti 140 

New  species  of  North  America  coleoptera.    Parts  i,  ii 167,  264 

Revision  of  Melsheimer's  catalogue  of  coleoptera 62 

Le  Conte,  J.  L. ;  Horn,  G.  H.    Classification  of  the  coleoptera  of  North  Amer- 
ica  005,507 

Le  Conte,  Joseph.    Lecture  on  coal.    (R.  1857) 107 

Lecture  on  American  fire-alarm  telegraph— W.  F.  Channino.    (R.  1854) 75 

Lectures  on — 

agricultural  chemistry— S.  W.  Johnson.    (R.  1859) 1 10 

Arctic  explorations— I.  I.  Hayes.    (R.  1861) 149 

astronomy— A.  Caswell.    (R.  1858) 109 

bridges— F.  Rogers.    (R.  1861) 149 

bridges  and  roads— F.  Rogers.    (R.  1860) 147 

the  camel— G.  P.  Marsh.    (R.  1854) 75 

cancerous  tumors.    Toner  lecture  No.  i — J.  J.  Woodward 266 

coal— J.  Le  Conte.    (R.  1857) 107 

dual  oharacterof  the  brain.    TonerlectureNo.il — C.  E.  Brown— S^iquard.  291 

electro-physiology— C.  Matteucci.    (R.  1865) 209 

insect  instincts  and  transformations— J.  G.  Morris.    ( R.  1855) 77 

marine  algie- W.  H.  Harvey.    (R.  1855) 77 

Mental  overwork.    Toner  lecture  No.  ix— C.  K.  Mills  594 

meteoric  stones— J.  L.  Smith.    (R.  1855) 77 

meteorology— R.  Russell,  w ith  notes  by  J.  Henry.    (R.  1854 X 75 

moUusca,  or  shell-fish  and  their  allies— P.  P.  Carpenter.    (R.  1860)  ..  .147, 152 
natural  history  as  applied  to  farming  and  gardening— J.  G.  Morris.    (R. 

1855) 77 

nature  and  cure  of  bites  of  serpents  and  wounds  of  poisoned  arrows — D. 

Brainard.    (R.  1854) 75 

nature  of  reparatory  inflammation  in  arteries  after  ligature,  etc.    Toner 

lecture  No.  vii—E.  O.  Shakespeare 321 

oxygen  and  its  combinations — G.  I.  Chace.    (R.  1855) 77 

physical  ethnology— D.  Wilson.    (R.  1862) 150 

planetary  disturbances— £.  S.  Snell.    (R.  1855) 77 

principles  of  linguistic  science— W.  D.  Whitney.    (R.  1863) 187,  352 

relations  of  time  and  space— S.  Alexander.    ( R.  1861 ) 149 

sanitary  drainage  of  Washington.    Toner  lecture  No.  viii— G.  E.  Waring, 

•^"' bigitVedbVOOOg^'  ®*^ 
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Liectares  on— Continued. 

shellB  of  Culf  of  California— P.  P.  Carpenter.    (R.  1859) 110 

strain  and  overaotion  of  the  heart.    Touer  lectnre  No.  iii— J.  M.  Da  Costa  279 

study  of  high  antiquity  in  Europe— A.  Morlot.     (R.  1862;  R.  1864) 150. 188 

study  of  nature  and  mechanism  of  fever.    Toner  lecture  No.  iv— H.  C. 

Wood 282 

surgical  complications  and  sequels  of  fevers.    Toner  lecture  No.v— W.W. 

Kbbn.v 300 

Switzerland— A.  D.  Bachb.    (R.  1870) 244 

syllabus  of  a  course  of,  on  physics— J.  Henry.    (R.  1856) 91 

undulatory  theory  of  light— F.  A.  P.  Barnard.    (R.  1862) 150 

the  Union— H.  Reed.    (R.  1854) 75 

vastness  of  visible  creation— S.  Alexander.    (R.  1857) 107 

zone  of  small  planets  between  Mars  and  Jupiter— £.  Loomis.    (R.  1854) ...      75 
Lectures,  Toner- 
No.  I.  Cancerous  tumors — Woodward 266 

II.  Dual  character  of  brain— Brown- S&quard 291 

III.  Overaction  of  heart — Da  Costa 279 

IV.  Study  of  fever— Wood 282 

V.  Continued  fevers— Keen 300 

VI.  Subcutaneous  surgery — Adams 302 

vn.  Reparatory  inflammation — Shakespeare 321 

VIII.  Sanitary  drainage  of  Washington— Warino 349, 505 

IX.  Mental  overwork— Mills 594 

Lee,  Dr.    Progress  of  astronomical  photography.    (R.  1861) 149 

Lee,J.C.Y.    Ancient  ruin  in  Arizona.    (R.  1872) 271 

Lefroy,  J.  H.    Contributions  to  the  natural  history  of  the  Bermudas.    Part  ii. 

Botany 495,564 

Legacy.    See  Bequest. 

Legendre,  A.  M.,  memoir  of,  by  E.  De  Beaumont.    (R.1867) 215 

Leidy,  J.— 

Ancient  fauna  of  Nebrasklb 58 

Cretaceous  reptiles  of  the  United  States 192 

Extinct  sloth  tribe  of  North  America 72 

Extinct  species  of  American  ox 41 

Fauna  and  flora  within  living  animals 44 

On  parasites 44 

Report  on  fossils  from  Nebraska.    (R.1851) 51 

Review  of  cretaceous  reptiles  of  United  States.    (R.  1864) 188 

Leidy,  J. ;  Tryon,  G.  W.     Report  on  shells  presented  to  Academy  of  Natural 

Sciences.     (R.1865) 209 

Leipsic  Museum  of  Ethnology— A.  Schott  ;  O.  T.  Mason.    (R.  1873) 275 

LemstrOm,  S.  ;  Db  La  Rive,  A.  A.     Electricity  of  the  atmosphere  and  the  aurora 

borealis.     (R.1874) , 286 

Lending  of  type  specimens— S.F.Baird.    (P.  1886) 637 

Lens,  account  of  Priestley's— J.  Henry.     (R.  1859) 110 

Leodice  benedicti,  new  species,  description  of— A.  E.  Verrill.    (P.  1885) 650 

Lepidopsetta  isolepis,  new  flat  fish,  found  in  markets  of  San  Francisco,  note 

on— W.N.LoCKiNGTON.     (P.1880) 425 

Lepidoptera — 

appendix  to  Morris'  synopsis  of— B.  Clemens a 133 

described,  of  North  America,  catalogue  of— J.  G.  Morkis 118 

described,  of  North  America,  synopsis  of.    Part  i— J.  G.  Morris 133 

diurnal,  of  Arctic  America— W.H.Edwards 342 

instructions  for  ooUeoting— B.  Clemens.     (R.  1858) 109 
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Lepidoptera —Continued. 

introdaction  to  Morris's  synopsis  of— V.  IIrinem ann 133 

method  of  preserving— T.R.PKALK.     (R.  Ib63) ; 187 

nootomal;  of  Arctic  America— S.H.Scuddkr 342 

notes  to  Morris's  synopsis  of— W.  H.  Edwards 133 

Leprsea  abyssicola,  new  species,  description  of— A.  E.  Vrrrill.     (P.  1885) 650 

Lepsius,  B.     Presentation  of  books  on  Egypt.     (B.  1860) 147 

Leptocardians, note  on  the— T.Gill.     (P.  1882) 518 

Leptocardii,  arrangement  of  families  of— T.  Gill 247 

Leptophidiam — 

cervinnm,  description  of— G.  B.  Goode  ;  T.  H.  Bkan.     (P.  1885) 650 

marmoratnm,  description  of— G.  B.  Goodk  ;  T.  H.  Bkan.     (P.  1885) 650 

Lesley,  J.  P.     On  the  classification  of  books.     ( R.  1862) 150 

Lespiault,  Professor.     Small  planets  between  Mars  and  J  upi tcr.     ( R.  1861 ) . . ,  *  149 
Lesser  Antilles,  catalogue  of  Cher's  collection  of  birds  of— G.  N.  Lawrence. 

(P.  1878) 332 

new  honey-creepers  from,  description  of — R.  Ridoway.     (P.  1885) 660 

Lbsquereux,  L.     Contribation  to  the  miooene  flora  of  Alaska.     (P.  1882) 518 

Letharchns,  description  of— G.  B.  Goode  ;  T.  H.  Bean.     (P.  1882) 618 

Letter — 

by  M.  Hoek  in  reference  to  meteoric  shower  of  November  13,  1867 217 

from  Robert  Hare  relative  to  gift  of  apparatus 329,  Z 

from  Joseph  Henry  to  Secretary  Treasury  on  payment  of  interest  in  coin. 

(R.1865) 209 

Arom  Richard  Rush  relative  to  Smithson.     (R.1853) 67,338 

Lettermak,J.     Sketch  of  the  Navajo  Lidians.     (R.  1855) 77 

Letters — 

of  introduction.     (R.1865) 209 

on  work  of  the  Museum— B.  Phillips.     (P.  1881) 454,  467 

relative  to  programme  of  organization  of  Smithsonian  Institution 326 

relative  to  Smithson's  bequest 328 

Leuconia  hemphillii,  new  species  of,  from  Florida— W.  H.  Dall.     (P.  1883) 548 

Lenrynnis,  Lockington,  identity  of,  Lyoodopsis,  Collet— T.  Gill.     (P.  1880) 425 

Level,  fluctuations  of,  in  North  American  lakes— C.  WiiiTrLESEY 119 

Lewis,  J.  — 

Instructions  for  collecting  land  and  fresh- water  shells.     ( R.  1866) 214, 363 

Letter  of,  to  G.  W.  Tryon,  jr.,  on  shells 253 

Lewis  ;  Quale.     Account  of  cryolite  of  Greenland.     (R.  1860) 214 

Lexington,  Ky.,  ancient  mound  near— R.  Peter.     (  R.  1H71) 249 

LiBBEY,  William,  jr.  (editor),  Guyot's  meteorological  and  physical  tables.. 522, 538 

Liberia,  mixed  races  in— E.  D.  Blyden.    (R.  1870) 244 

Liberia  College,  facts  respecting— A.  Cru.mmbll.    ( R.  18H1 ) « 149 

Libraries- 
circular  respecting  new  report  on— J.  Henry.    (R.  1854 ) 75 

construction  of  catalogues  of,  and  their  publication  by  means  of  separate 

stereotyped  titles— C.  C.  Jewett 47 

general  catalogue  system  for— C.  C.  Jewett.    ( R.  1850) 28 

general  catalogue  system  for,  report  of  Commission  on .    ( K.  1850) 28 

public, in  United  States  and  British  Provinces, list  of— W.  J.  Riirks..  .116,  238 

public,  of  United  States,  notices  of— C.  C.  Jewktt.    (R.  1849) . . . . ^ 21, 2*5 

report  of  Commission  on  stereotype  catalogue  of 47 

rules  for  cataloguing — C.C.  Jewett 47 

Library- 
Beaufort,  deposit  of— E.  M.  Stantox.    (R.  18fi2) 150 

Bishop  Johns's, deposit  of— £.  Canby.    (R.  1862) 150 
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Library — Con  tinned . 

Imperial,  of  Vienna,  books  presented  by.    (R.1865) 209 

of  Bureau  of  Ethnology,  catalogue  of  lingnistio  manuscripts  in~J.  C.  Fil- 
ling.    (E.  1871^-80) 476 

of  Indian  linguistics,  acconnt  of— J.  G.  Suba.    (R.  1861) 149 

of  National  Museum,  c insular  asking  contributions  to.    (P.  1881) 467,458 

on  a  national— W.S.JK  (TONS.    (E.1873) 275 

Library  of  Congress- 
act  of  Congress  to  transfer  Smithsonian  library  to.    (R.  1865) 209, 328 

catalogue  of  publications  of  societies  and  of  periodical  works  belonging  to 

the  Smithsonian  Institution  deposited  in 179 

meteorological  articles  received  by  the  Smithsonian  Institution  and  deposited 

in.    (R.1871;  E.1873) 249,275 

Library  of  Smithsonian  Institution- 
act  of  Congress  to  transfer,  to  Library  of  Congress.    (R.  1865) 209, 328 

additions  to.    See  each  annual  report. 

and  copyright  system— C.  C.  Jewbtt.    (R.1851) 51 

and  Halli well  manuscripts,  report  on— C.  C.  Jewett.    (R.  1852) r»7 

catalogue  of  publications  of  societies  and  other  periodical  works  in....  117,  179 

donations  to,  from  foreign  institutions.    ( R.  1864) 188 

publications  of  learned  societies  and  periodicals  in.    Parts  i,  ii 73,  85 

report  on— C.C.  Jewett.    (R.  1848, 1849, 1853) 21,67,1 

report  on  plan  of— C.  C.  Jewett.    (R.1847) •   H 

statistiics  of,  1846-1877 329 

Lichens — 

collected  by  T.  H.  Bean  in  Alaska,  list  of,  and  notes  upon— J.  T.  Roth  rock. 

(P.  1884) 607 

of  Arctic  America— E.TUCKERMAN 342 

of  Kerguelen  Island— E.  Tuckerman 294 

Licking  County,  Ohio.  Flint  Ridge,  sketch  of— C.  M.  Smith.    (R.  1884) 620,623 

LiEBER,  F.    Vocal  sounds  of  Lanra  Bridgman  compared  with  elements  of  pho- 
netic language  ,. 12 

LiEBio,  J.  VON.    Induction  and  deduction.    ( R.  1870) 244 

Life — See  Eulogy,  Memoirs. 

and  character  of  Joseph  Henry— J.  C.  Weluno 356,338 

and  labors  of  Henry  Gustay us  Magnus.    (R.  1870) 244 

and  scientific  labors  of  Stefano  Marian ini — C.  Matteucci.    (R.  1869) 228 

and  works  of  Michael  Faraday— A.  A.  De  La  Rive.    ( R.  1867) 215 

and  works  of  Kepler— M.  Berthrand.    (R.  1869) 228 

colors  of  Cremnobates  integripinnie — R.  Smith.    (P.  1883) 548 

of  George  Catlin— J.  Henry.    (R.1872) 271 

of  Prof.  Chester  Dewey— M.  B.  Anderson.    (R.  1870) 244 

•Light— 

and  heat  of  sun ,  relative  intensity  of— L.  W.  Meech.    ( R.  1856) 91,83 

polar,  or  aurora  borealis,  its  phenomena  and  laws— E.  Loomis.    (R.  1865)  ..    209 

undulatory  theory  of,  lectures  on — F.  A.  P.  Barnard.    (R.  1862) 150 

velocity  of, essay  on— C. Delaunay.    (R.1864) 188,354 

Light-House  Board — 

investigations  by,  relative  to  illuminating  materials— J.  Henry.     (R. 

1880) 442,389 

proceedings  of,  on  death  of  J.  Henry 356 

researches  by,  in  sound— J.  Henry.    (R.1878) 341,406 

Lighting,  architecture  in  relation  to— D.  B.  Rbid.    ( R.  1856) 91 

Lightning — 

and  thunder,  observations  on— S.  Mastbrman.    (R.  1855) 77 
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Lighb  tniug—  Cod  ti  oaed. 

discharges,  accoants  of— G.  W.  Dodge  and  others.    (R.  1867) 215 

eflfectof— S.L.HiLLiKR.    (R.18()6) 214 

Lightning-rods,  directions  for  constructin;; — J.  Henry 237 

Lille,  Imperial  Society  of  Science,  Agriculture,  and  Arts  of.     Prize  qnestions. 

(R.1865) 209 

LiLLJKBORG,  W.   Outline  of  systematic  review  of  the  classi  tication  of  birds.   (R. 

1865) 209,364 

Limitations  to  use  of  some  anthropological  datA-^.  W.  Powell.    (E.  1879-80).  476 

Limpets — 

from  deep  waters  off  eastern  coast  of  United  States— W.  H.  Dall.  (P.  1881 ) .  467 

of  Alaska  and  Arctic  region,  report  on— W.  H.  Dall.    (P.  1878) 332 

Lindheimer's  botanical  exploration  in  New  Mexico  and  California,  account  of— 

A.  Gray.    (R.1849) 21 

Linguistic — 

manuscripts  in  library  of  Bureau  of  Ethnology,  catalogue  of— J.  C.  Pilling. 

(E.  1879-80) 476 

science,  lectures  on  priciples  of— W.  D.  Whitney.    (R.  1863) 187, 352 

Linguistics,  Indian — 

account  of  library  of— J.  G.  Shea.    (R.1861) 149 

recommendation  of  Shea's— G.  Gibbs  and  others.    (R.  1861 ) 149 

Linn  lean — 

collection,  American  fishes  in— G.  B.  Goode  ;  T.  H.  Bean.    ( P.  1885) 650 

names  of  American  fishes,  note  on — D.  S.  Jordan.    (P.  1885) * 650 

LiNNEY,  W.  M.    Mounds  in  Boyle  and  Mercer  Couuties,  Ky.    (R.  1881) 481,515 

LiONNET,M.    Vocabulary  of  the  Chinook  jargon 68 

Liparisranula,  new  species  of,  obtained  by  U.  S.  Fish  Commission  off  Halifax, 

Nova  Scotia— G.  B.  Goode  ;  T.  H.  Bean.    (P.  1879) 333 

Liquids- 
expansion  of,  by  heat— F.W.  Clarke 289 

specific  heats  of— F.  W.  Clarke 276 

Li8boa,M.M.,  books  on  Brazil,  presented  by.    (R.  1865) 209 

List  of— 

additions  to  Museum.    See  each  annual  report. 

addresses  of  foreign  institutions,  1862-1865. .  (R.  1865) 209 

alg®  of  Rhode  Island— S.  T.  Olney '. 241 

American  correspondents 69 

American  libraries  and  public  institutions — W.J.  Rhkes 238 

anthropological  publications  of  Charles  Ran.    (P.  1881 ) 467 

apparatus  available  for  scientific  research.    (R.  1878) 341 

articles  deposited  by  Smithsonian  Institution  in  Corcoran  Gallery  of  Art. 

(R.1874) '. 286 

astronomical  observatories— G.  H.  Boehmer.    (R.  1885) 649,536 

birds  and  mamthalia  of  Missouri  River— E.Harris.    (R.  1850) 28 

birds  of  central  California,  partial— L.Beldino.    (P.  1878) 332 

birds  of  District  of  Columbia— E.  CoUES ;  S.S.Prentiss.    (R.1861) 149 

casts  of  beads  of  Indian  boys  and  girls  at  Hampton,  Va. — R.  H.  Pratt.    (P. 

1879) 333 

coleoptera  of  North  America.    Part  i— J.  L.  Le  Conte 140 

collections  presented  by  foreign  Centennial  Commissioners.    (R.  1876) 299 

described  birds  of  Mexico,  Centra]  America,  and  West  Indies  not  in  Smith- 

sonian  Institution 185 

described  species  of  humming-birds — D.  O.  Elliot 334 

desiderata  among  North  American  birds— R.  Ridg way.    (P.  1881 ) 467 

domestic  institutions  in  correspondence  with  Smithsonian  Institution  ...69,238 

Digitized  by  VjOUV  IC 


CATALOGUE   OP  PUBLICATIONS.  763 

List  of— Continued. 

duplioatesof  fishes  of  Pacific  coast  distribated  by  Smithsonian  Institation 

inl881— D.S.Jordan;  P. L.JOUY.    (P.1881) 467 

European  fishes  in  National  Museum— T.  H.  Bean.    (P.  1879) 333 

expeditions^  from  which  specimens  in  Museum  have  been  derived — S.  F. 

Baibd.    (R.1867) 215 

fishes  collected  by  Lieut.  H.  E.  Nichols  in  Gulf  of  Califomia— D.  S.  Jordan  ; 

C.H.G1LBERT.    (P.1881) 467 

fishes  of  Pacific  coast  of  United  States— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1880) 425 

foreign  agents  of  Smithsonian  Institution  in  1876.  {See  aUo  annual  reports.) 
foreign  correspondents — 

of  Smithsonian  Institution 64»  154, 225, 243, 309, 469 

January,  1882 505,469 

July,  1885 649,635 

additions  and  corrections  to  the 505,490 

of  Smithsonian  Institution,  systematic  index  to 257 

generic  names  of  aoimalfr—S.H.ScUDDER 470 

Indian  vocabularies  received  from  the  Wheeler  Expedition.    (R.  1674) 286 

institutions  in  the  United  States  receiving  publications  of  the  Smithsonian 

Institution 512 

institutions,  libraries,  colleges,  and  other  establishments  in  correspondence 

with  the  Smithsonian  InstitutioD— W.  J.  Rhess 238 

invertebrate  fossils  of  North  America- 
cretaceous  and  Jurassic— F.  B.  Meek  177 

eocene  and  oligocene — ^T.  A.  Conrad 200 

miocene — F.B.Mesk 183 

marine  invertebrata  of  New  England  distributed  by  United  States  Fish 

Commission— A. E.Verrill;  R.Rathbun.    (P.1879) 333 

marine  invertebrates,  mainly  from  New  England,  distributed  by  U.  S.  Na- 
tional Museum— R.  Rathbun.    (P.1881) 65,467,471 

meteorological  material  contributed  to  Smithsonian  Institution.    (R.  1860- 

1865,  1867-1871) 147, 149, 150, 187, 188, 209, 215, 224, 228, 244, 249 

meteorological  stations  and  observers.      (R.  1849,  1853-1873)... 21, 67, 75, 77, 91, 

107, 109, 110. 147, 149, 150, 187, 183, 209, 214, 215, 224, 228, 244, 249, 271, 275. 373 

minerals  in  U.  S.  National  Museum— F.  M.  Endlich.    (R.  1873 ;  P.  1880) .  .275, 425 

North  American  batrachia  and  reptilia— E.  D.CoPB 292 

North  American  species  of  myriapods  of  family  LyeiopetalitUd—J,  A.  Ryder. 

(P.  1880) 425 

official  publications  of  the  United  States  Government  between  1868  and 

1881— G.  H.  BOEHMER 447 

papers  presented  to  Royal  Society  by  James  Smithson.    (R.  1853) 67, 330 

periodicals  received  by  the  Institotion.     (R.  1880) Q,  436, 442 

photographic  portraits  of  North  American  Indians  in  Smithsonian  Instita- 
tion    216 

plants  of  the  Upper  Missouri-T.  C.  Porter.    (R.1850) 28 

plants  of  Washington  and  vicinity— L.  F.  Ward 460 

principal  literary  and  scientific  institutions  in  United  States,  1879 335 

public  libraries,  institutions,   and  societies  in  United  States  and  British 

Provinces  of  North  America — W.  J.  Rhees 116 

publica£ions  of  the — 

Smithsonian  Institution.    (R.  1868) . .  ..74, 203, 224, 226, 245, 278, 290,  .'^01, 344, 

437,478 

Smithsonian  Institution,  December,  1881 506,437 

Smithsonian  Institution 480 

U.  8.  National  Mu«enm.    (P.  1881) WgifTfecfby^d'&gT* 
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List  of— Continaed. 

Begents,  officers,  and  assistants  of  the  Smithsonian  Institution  and  U.  8. 

National  Mnsenm.    (See  also  each  annual  report ) 466, 290 

scientific  papers  of  A.  D.  Bache—B.  A.  Gould.    (R.  1870) 244, 329, 379 

shells  of  exploring  expedition  ..' « 193 

shells  of  North  America— I.  Lea  ;  P.  P.  Carpenter  ;  W.  Stimpson  j  W.  G. 

Binnby;  T.  Prime 128 

Smithsonian  publications,  check,  March,  1884 571 

Smithsonian  publications,  price,  March,  1884 573 

1886.    (R.1885) 649,627 

species  of  Middle  and  South  American  birds  not  in  U.  S.  National  Museum — 

B.  RiDQWAT.    (P.1881) 467 

substances  derived  from  animal  kingdom — G.  B.  Goods 297 

Literary  exchanges.    See  Exchanges. 

Literary  study  of  jade— S.  BLOin)EL.    (R.1876) 299 

Literature — 

and  systematic  relations  of  the  eaoeopharyngoid  fishes— T.  Gill  ;  J.  A.  Ry- 
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Ltthology — 

department  of.  National  Museum,  report  of  curator  for  1884.    (R.  1884,  u). .    648 
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Part  III ^ 256 

Review  of  North  American  IVypdina 256 
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species  of,  found  in  American  waters,  review  of  the — D.S.Jordan;  J. 
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Luljanns— 

blackfordii,  from  coast  of  Florida,  description  of— G.  B.  Goode;  T.  H.  Bbak. 

(P.  1878) Pia!Uz.e.d.t3y.Wiyy^^.     333 


CATALOGUE   OP   PUBLICATIONS.  767 

Lutjanos — Continued. 

stearnsii,  from  coast  of  Florida,  description  of-— G.  B.  Qoode  ;  T.  H.  Bean. 

(P.  1878) 332 
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Maltheidte,  note  on  the— T.  Gill.    (P.  1878) 332 
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Mesozoic — 

and  cenozoio  types  in  National  Museum,  list  of— J.  B.  Marcou.    (P.  1885).    650 
rocks  of  Arkansas,  Wyoming,  Colorado,  and  I7tah,  descriptions  of  new  in- 
vertebrate fossils  from— C.  A.  White.    ( P.  1880) 425 

Metal,  hydrogen  as  gas  and— J.  E.  Reynolds.    ( R.  1870) 244 

Metallic  castings  of  delicate  natural  objects.    (P.  1881) 467 

Metallurgy  and  economic  geology,  department  of,  National  Mnseum,  report  on, 

for  1885— F.  P.  Dewky.    (R.  1885,  ii) 654 

Metamorphism  and  formation  of  crystalline  rock-.G.  A.  DAUDnl^:E.    (R.  1801}..     140 

Meteoric  fire-ball,  orbit  and  phenomena  of— J.  H.  Coffin 2^1 

Meteoric  shower  of  November  13,  1867,  letter  of  M.  Hoek  relative  to 217 

Meteoric  stoRes,  lectures  on — J.  L.  Smith.    (R.  1855) 77 

Meteorite— 

in  Mexico— A.  WOODWORTH.    (R.  1867) 215 

in  Mexico,  account  of— R,  SiMSOX.    (R.  1867) 215 

in  Mexico,  discovery  of  large— W.  M.  Pikrson.    (R.  1873) 275 

Tucson,  account  of— S.  AiNSA.    (R.  1863) 187 

Tucson,  account  of— B.J.  D.  Irwin.    (R.  1863) 187 

Meteorites — 

extract  from  discourse  on— F.  Brknndecke.    (R.  1869) 228 

in  Mexico— J.  H.  Carleton.    (R.  1865) 209 

in  minerological  collection  of  Yale  College,  catalogue  of— G.  J.  Brush.    (R. 

1863) 224 

Synthetic  experiments  relative  to— Q.  A.  Daubr^k.    ( R.  1808) 224 

Meteorograph,  universal,  for  detached  observatories— E.  II.  von  Baumhattkr. 

(R.  1879) 345 
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Meteorological — 

and  physical  tablPs-jA.  Gdyot 522,538 

articles  in  periodicals  received  by  Smithsonian  Institntion  and  deposited  in 

Library  of  Congress.    (R.1871;  R.1873) 249,275 

correspondence  of  the  Institntion,  extracts  from.    (R.  1866) 21« 

discovery— F.  L.  Capen.    (R.  1866) 214 

instrnments,  description  of— L.  Casblla.    (R.  1859) 110 

material  contributed  to  the  Smithsonian  Institntion.    (R.  1860-1865,  1867, 

1871,1874) 147,149,150,187,188,209,215,224,228,244,249,286 

memoirs— J.  Hann;  L.  Sohnckb;  T.  Rete;  W.  Fbrrel;  A.  Coldingj  M. 

Pesun;  C.Abbk.    (R.  1877) 323,398 

publications  deposited  in  Library  of  Congress,  classified  list  of.    (R.  1873) . .    275 
reports  preserved  in  the  Smithsonian  Institntion,  classified  list  of  (R.  1873) .    275 

stations,  cost  of  establishment  of— J.  Henry.    (R.  1858) 109 

stations  and  observers,  list  of.     (R.  1849,  1853-1873.)    21,  67,  75,  77,  91, 107,  109, 

110,  147, 149,  150, 187, 188,  209,  214,  215,  224,  228,  244,  249,  271,275,  373 
subjects,  short  memoirs  on,  by  J.  Hann  and  others.    Translated  by  C. 

Abbe.    (R.1887) : 323,398 

suggestions  for  Russian  America — J.  Henry 2C7 

system  for  every  State— Illinois  State  Board  of  Education.    (R.  1855).      77 

systemof  Canada— J.  G.  Hodgins.    (R.  1865) 209 

system  of  Smithsonian  Institution,  report  on— £.  Foreman.    (R.  1851 ;  R. 

1852 51,57 

tables— A.  Guyot 31,  153 

telegrams  by  Western  Union  Telegraph  Company— H.  Sibley.    (R.  1863)..     150 
Meteorological  observations — 

at  Brunswick,  Maine— P.  Cleaveland 204 

at  Marietta,  Ohio— S.  P.  HiLDRETn ;  J.  Wood 120 

at  Philadelphia,  Girard  College,  discussion  of— A.  D.  Bache 113, 121,  132 

162,  175,  186, 195 

at  Providence,  R.  I.,  1831-1860— A.  Caswell - 103 

at  Providence,  R.  I.,  1831-1876— A.  Caswell.. 443,547 

at  Sacramento,  Cal.— F.  W.  Hatch.    (R.  1854) 75 

at  Sacramento,  Cal.— T.  M.  Logan.    (R.  1854) 75 

at  San  Francisco,  Cal.— H.  Gibbons.    (R.  1854) 75 

at  Washington,  Ark.— N.  D.  Smith 131 

combined,  report  of  American  Association  for  Advancement  of  Science  on 

systemof.    (R.  1851) 51 

directions  for— A.  Guyot;  J.  Henry.    (R.  1855) 77, 19, 148 

in  the  Arctic  Seas— 1. 1.  Hayes 196 

in  the  Arctic  Seas— E.  K.  Kane 104 

in  the  Arctic  Seas— F.  L.  McClintock 146 

results  of,  from  1854  to  1859.    Vols,  i,  ii 157, 182 

Smithsonian,  for  the  year  1855 .• 93 

Meteorology.    See  Atmospheric  pressure.  Temperature,  Rain,  Winds,  etc. 
account  of  progress  in — C.  Abbe — 

1881.  (R.  1881) 515,484 

1882.  (R.  1882) 540,528 

1883.  (R.  1883) 593,577 

1884.  (R.  1884) 623,612 

articles  on.    (R.  1867;  R.  1870) 215,244 

articles  on,  with  notes  by  J.  Henry.    (R.1871) 249 

communication  relative  to— J.  P.  Espy.    (R.  1847) H 

lectures  and  notes  on— R.  Russell  ;  J.  Henry.    (R.  1854) 75 

of  Caracas,  South  America— G.  A.  Ernst.    (R.  1867) 215 
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of  Colonia  Tovar,  Venezuela— A.  Fendler.    ( R.  1857) 107 

of  District  of  Columbia— J.  Wissner.    (R.  1857) 107 

of  Green  River  country,  Utah— Colonel  Collins.    (R.  1871) 249 

of  Porto  Rico— G.  Latimeb.    (R.  1871) 249 

of  Russia— A.  Woeikoff.     (R.  1872) 271 

of  Sacramento,  Cal.— T.  M.  Looan.    (R.  1857) 107 

oftLe  United  States,  report  on— E.  LooMis.    (R.  1847)  ....1 H 

Meteors — 

articles  on,  preserved  in  Smithsonian.    (R.  1874) 28C 

observation  of— L.  Andrews.    (R.  18C6) 214 

of  November  13,  1867 217 

planisphere  of  the  heavens  for  observations  of 359 

Method  of— 

ascertaining  amount  of  water  in  rivers — A.  A.  Humphreys.    (R.  1858)....  109 

capture  and  utilisation  of  animals— G.  B.  Goode 297 

forming  small  weights— R.  Hare.    (R.  1858) 109 

installation  in  the  National  Museum— G.  B.  Goode.    (P.  1881) 467, 472 

interpolation,  addition  to  memoirs  on— E.  L.  De  Forest.    (R.  1873) 275 

interpolation  applicable  to  graduation  of  irregular  series — £.  L.  De  For- 
est.   (R.  1871) 249 

making  and  preserving  plaster  casts— A.  Pirz.    ( P.  1881) 467 

preserving  lepidoptera— T.  R.  Pkale.    (R.  1863) 187 

Methriopterus,  Reichenbach— R.  Ridgway    (P.  1882) 518 

Metric  system — 

for  scientific  observation— A.  Guyot.    (R.  1848) I 

of  weights  and  measures,  with  tables— H.  A.  Newton.    (R.  1865) 209, 371 

with  8  as  base— G.  H.  Knight.    (R.  1867) 215 

Mbttbnius,  G.    Acknowledgment  for  ferns.     (R.  1862) 150 

Mexican — 

axcotl,  change  of,  to  an  omblystoma— A.  Weismann.    (R.  1877) 323,401 

boundary,,  forests  and  trees  of  Florida  and  the — J.  G.  Cooper.    (R.  1860).  147 

history  and  archsDology,  observation  on — B.  Mayer 86 

Maya  and,  manuscripts,  notes  on— C.  Thomas.    (E.  1881-1882) 631 

Society  of  Geography  and  Statistics.    Exchanges.    (R.  1861 ;  R.  1865)  . . .  149, 209 
Mexico- 
description  of  large  fossil  gasteropod  from— C.  A.  White.    (P.  1880) 425 

description  of  new  fishes  from— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1881)  . .  467 
description  of  new  species  of  genus  Brevooriia  from — G^  B.  Goode.    (P. 

1878) 332 

eastern,  earthquake  in,  January,  1866— C.  Sartorius.    (R.  1866) 214 

explorations  of  John  Xantus  in— M.  Romero.    (R.  1862) 150 

fresh-water  sponges  from— E.  Potts.    (P.  1885) 650 

Guanajuato  and  Chapala  Lake,  notes  on  Dug^  collection  of  fishes  from — D. 

S.Jordan.    (P.  1879) 333 

Guaymas,  fishes  collected  at,  by  II.  F.  Emcric,  notes  on— D.  S.  Jordan.    (P. 

1884) 607 

Gulf  of.    See  Gulf  of  Mexico. 

Xautns  collectiou  of  fishes  from,  catalogue  of— D.  8.  Jordan  ;  C.  FT.  Gil- 
bert.    (P.  1882) 518 

1  i»t  of  described  birds  of,  not  in  Smithsonian  collection 185 

magnetic  observations  in— Baron  VON  MOller  ;  A.  Sonntag 114 

Mazatlan — 

now  fishes  from,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1881 )  467 
new  species  ot  JRlUnohatua  (glaucosUffma)  from,  description  of— D.  S.  JOR- 

dan;  C.H.G.LBEBT.    (P.1883) Drgn^%atvv^«^i^« 
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Mazatlan — 

new  species  of  sciana  acierra  from,  description  of— D.  S.  Jordan  ;  C.  H. 

Gilbert.    (P.  1884)..: 607 

new  species  of  Uralophus  from,  description  of— D.  S.  Jordan  ;  C.  H.  Gil- 
bert.   (P.  1882)  .* 518 

meteorite  iu—]^.  Si Msox.    (R.  18(57) 215 

meteorite  in— A.  WoODWORxn.    (R.  1867) 215 

meteorite  in,  discovery  of— W.  M.  PiKiisox.    (R.  1873) 275 

meteorites  in— J.  H.  Carlbton.    (R.  18G5) 209 

notes  on  fishes  from,  collected  by  Lieut.  11.  E.  Nichols — D.  S.  Jordan  j  C.  H. 

Gilbert.    (P.  1881) 467 

scientific  expedition  to,  report  addresse<l  to  Emperor  of  France  by  Minister 

ofPublicInstruction.    (R.1864) 188 

southwestern,  birds  of,  collected  by  F.  E.  Samichrast — G.  N.  Lawrence  ....  295 

VeraCrnz,  acconnt  of  antiqaitiesin — H.Finck.    (R.  1870) 244 

Moyenia — 

palmeri  from  Mexico— E.  Potts.    (P.  1885) 650 

plnmosa  from  Mexico — E.  Potts.    (P.  1885) 650 

Miami  County,  Ohio,  earthworks  and  mounds  in— E.  T.  Wiltheiss.    (R.1884).623,  620 

Mica — 

beds  in  Alabama— W.Gesner.    (R.1879) 345 

mines,  ancient,  in  North  Carolina— C.  D.  Smith,    (R.  1876) 299 

Michigan — 

ancient  mining  in— C.Whittlesey 155 

Beaver  Island,  natural  history  of— J.  J.  Strang.    (R.  1854) 75 

catalogue  of  rocks,  minerals,  and  ores  collected  on  geological  survey  in — C. 

T.Jackson.    (R.1854) 75 

characteristics  pertaining  to  ancient  man  in — H.  Gillman.    (R.  1875)  ..  .'298, 393 

Clinton  County,  ancient  mounds  in — M.T.  Leach.    (R.  18S4) 620,623 

IhIo  Royale,  Lake  Superior,  antiquities  of— A.  C.  Davis.    (R.  1874) 286 

mound-builders  and  platycnemism  in — H.  Gili.max.    (R.  1873) 275, 393 

Ogemaw  County,  ancient  forts  in— M.  T.  Leach.    (R.  1SS4) 620, 623 

Microscope,  the.    (R.1860) 147 

Microscopic  organisms — 

directions  for  collecting 63 

directions  for  collecting,  preserving,  and  transporting — ^A.  M.  EdwXrds  ....  366 

notes  on  new  species  and  localities  of— J.  W.  Bailey 63 

Microscopical — 

examination  of  Japanese  infusorial  earths — A.  M.  Edwards 202 

examination  of  soundings  made  by  IT.  S.  Coast  Survey  off  Atlantic  coast  of 

United  States— J.  W.  Bailey 20 

observations  in  South  Carolina,  Georgia,  and  Florida — J.  W.  Bailey 23 

Middle  America — 

birds  of— S.  F.  Baird 181 

birds  of,  circular  for  collecting 168 

birds  of,  not  m  National  Museum— R.  Ridoway.    (P.  1881 ) 467 

(explanation  of  term) 181 

Migiaiion,  the  American — F.  von  Hkllwald.    (R.  1866) 214 

Migrations  and  nesting  habits  of  west  coa?t  birds — J.  G.  Cooper.    (P.  1879) 333 

Milan  Agricultural  Association.    Exchange  of  publications.    (R.  1863) 187 

Milky  Way,  bibliography  of  works  relating  to— E.  S.  ITOLDEN 311 

Miller,  F.    Mound  in  Trumbull  county,  Ohio.    (R.1877) 323 
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Mills,  Clark— 

casts  of  heads  of  Indian  boys  and  girls  at  Hampton,  Virginia,  taken  by. 

(P.  1879) 333 

casts  of  heads  of  Indian  prisoners  in  Florida  taken  by.    (P.  1878) 332 

Mills  County,  Iowa.    Antiquities  of— Skth  Dean.     (R.  1881) 515,481 

Milwaukee  County,  Wis.    Mounds  near  National  Home— George  W.  Barber. 

(K.  1881) 481,515 

Miraiu®,  description  of— E.  RiDGWAY.    (P.  1882) 518 

Mimns  gilvus  rostratus,  new  oubspocies,  from  collection  by  J.  E.  Benedict  and 

W.  Nye— R.  RiDGWAY.    (P.  1884) 007 

Minniius  (leythrurus)  nigripinnis,  description  of— C.  H.  Gilbert.    (P.  1884) G07 

Mineral — 

jade,  study  of— S.  Blondel.    (R.  1876) 299 

resources  of  the  United  States,  plan  to  illustrate  the,  at  the  New  Orleans 

Exposition  in  1884-'85— F.  P.  Dewey..  (P.  1884) 607, 604 

Mineralogical— 

collection,  arrangement  of—  C.  U.  Shbpard.     (R.  1861) , 149 

collection  of  Tale  College,  catalogue  of  meteorites  in  the — G.  J.  Brush.  (R. 

1868) 224 

composition  of  the  normal  mosozoic  diabase  upon  Atlantic  border — G.  W. 

Hawes.    (P.  1881) 467 

Mineralogy — 

account  of  progress  in,  in  1879  and  1880— G.  W.  Hawes.     (R.  1880) ....  442, 428 
account  of  progress  in— E.  S.  Dana — 

(R.  1882) 540.531 

(R.1883) 593,580 

(R.1884) 6A615 

(R.1885) 649,639 

and  lithology  of  the  District  of  Columbia,  notes  on— G.  P.  Merrill.    (P. 

1885) : 650 

department  of,  National  Museum,  report  of  curator  for  1884.    (R.  1884,  ii) . .     648 
report  on  department  of.  National  Museum  for  1885.— F.  M.  Clarke.    (R. 

1885,11)... 654 

Mineral- 

and  ores  collected  on  geological  survey  in  Michigan,  catalogue  of— C.  T. 

Jacksox.     (R.1854) 75 

and  rocks,  catalogue  of— J.  W.  Foster.     (R.1854) 75 

and  rocks,  catalogue  of— J.  D.  Whitney.    (R.  1854) ^ 75 

catalogue  of,  with  their  formulas,  etc. — T.  Eglestok ^ 156 

in  U.  8.  National  Museum  in  1873,  list  of— F.  M.  Endlich.     (R.  1873) 275 

in  U.  S.  National  Museum  in  1879,  list  of— F.  M.  Endlich.    (P.  1880) 425 

rocks,  ores,  and  fossils,  catalogue  of— J.  Lock e.     ( R.  1854 ) 75 

Mines,  ancient  mica,  in  North  Carolina— C.  D.  Smith.    (R.  1876) 299 

Minings — 

ancient,  in  Lake  Superior  copper  region,  circular  relative  to— J.  Henry. 

(R.  1861) ^..- 149 

ancient,  on  shores  of  Lake  Superior— C.  Whittlesey 155 

department,  Melbourne.    Exchange  system .    (R.  1865) 209 

Minnesota — 

ancient  town  in,  account  of— O.  H.  Kelley.    ( R.  1863) 187 

Fort  Ripley,  natural  history  of  country  about— J.  E.  Head.    (R.1854) 75 

Hennepin  County,  mounds  on  Gideon's  farm  near  Excelsior— F.  H.  Nutter. 

(R.  1879) 345 

Historical  Society.    Dakota  grammar **...* * 40 
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Lake  Pepin  and  Mississippi  River,  antiquities  on  banks  of— L.  C.  Estks. 

(R.1866) 214 

Red  River  of  the  North,  ethnology  of  Indians  of— W.  H.  Gardner.    (R. 

1870) 244 

Miocene- 
flora  of  Alaska,  contributions  to— L.  Lesqubreuz.    (P.  1882) 518 

fossils,  check  list  of— F.  B.  Meek 183 

Miscellanea,  Museum,  labels,  etc. — S.  F.  Baird  ..., 164 

Miscellaneous- 
collections,  Smithsonian.    Catalogue  and  index  of 478 

collections,  Smithsonian.    Vols,  i-xxx 122,123,124,125,158,169,191,212, 

213, 250, 273, 274, 312, 314, 315, 322, 336, 337, 416. 
423, 424, 468, 475, 496, 504, 505, 506, 522. 548, 558 
papers  relating  to  anthropology,for — 

1881.  (R.  1881) 515,481 

1882.  (R.  1882) 540,535 

1883.  (R.  1883) 593,588 

1884.  (R.  1884) 623.620 

1885.  (R.  1885) 649,646 

tables— A.  GuYOT 153 

Missionary  Society,  Southern.    Yoruba  grammar  and  dictionary 96 

Missions.    See  American  Board  of  Commissioners. 

Mississippi — 

aboriginal  lapidary  in— C.  Rau.     (R.  1877) 32.3,402 

bottom,  Illinois,  mounds  of  the— William  McAdams,  jr.    (R.  1802) 535, 540 

eastern,  collection  of  fishes  from— O.  P.  Hay.     (P.  1880) 425 

moundsin— S.A.Agxew.    (R.1867) 215 

River  and  Lake  Pepin,  antiquities  on  banks  of— L.  C.  Estes.    (R.  1866) 214 

River,  description  of  new  species  of  fishes  from— T.  H.  Bean.    (P.  1879)  . ..  333 

Valley,  Lower,  occurrence  of  striped  bass  in— T.  H.  Bean.     (P.  1884 ) 667 

Valley,  ancient  monuments  of— E.  G.  Squier  ;  E.  H.  Davis 1 

Valley,  mounds  of  the,  animal  carvings  from— H.  W.  Hexshaw.    (E.  18^0- 

1881) ! 542 

Valley,  physical  geography  of — C.  Ellet,  jr 13 

Washington  County,  mounds  in— J.  Hough.     (R.  1879) 345 

Yazoo  County,  antiquities  of— J.  W.  C.  Smith.    (R.1874) 296 

Missouri — 

ancient  relics  in— J.  W.  Foster.    (R.1863) 1S7 

antiquities  in— I.  Dille.    (R.1862) 150 

fishes  collected  in,  in  August,  1884,  list  of— D.  S.  Jordan  ;  S.  E.  Meek.  (P. 

1885) 650 

Kansas  City,  antiquities  of— W.  H.  R.  Lykins.     (R.  1877) 323 

mounds  in  Ralls  County- George  L.  Hardt;  Fred.  B.  Scheetz.    (R. 

1881) 481,515 

New  Madrid,  earthquake  at— T.  Dudley,    (fe.  1858) 109 

Pike  County,  mounds  of— Joseph  C.Watkixs.    (R.  1881) 481,515 

prehistoric  evidences  in— G.  C.  Broadhead.     (R.  1B79) 345 

River,  ancient  earth- works  on— A.  Barrandt.     ( R.  1870) 244 

River,  lists  of  birds  and  mammalia  of— E.  Harris.     (R.  1830) 28 

Saint  Louis,  ancient  mound  at— T.  R.  Peale.    (R.  1861  ) 149 

Saint  Louis,  temperature  of— A.  Fendler.    ( R.  1860) 147 

Upper,  expedition  to  Mauvaises  Terres  and— A.  Culbkrtson.    (R.  1850)  ..  28 

Upper,  lists  of  plants  of— T.C.  Porter.    (R.  1850) 28 

Upper,  paleontology  of— F.  B.  Meek;  F.  V.Hayden 172 

western,  exploration  of— P.  R.  Hoy.    (R.  1864) ^...^..„^«^  186 
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Mitchell,  A.    Antiqaities  of  Florida.    (R.1874) 2H6 

Mitchell,  B.    Mounds  in  Pike  County,  III.    (R.  1879) 345 

Mitchell,  B.  R.  ;  Turner,  W.  W.    Vocabulary  of  the  jargon  of  Oregon 68 

Mitchell,  S.  S.    Funeral  sermon  on  Joseph  Henry 356 

Mitchell,  S.  W.— 

Inquiries  relative  to  disease  known  as  chorea.    (R.  1874) 286 

Researches  upon  the  venom  of  the  rattlesnake 135 
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public,  of  the  Institute  of  Jamaica,  fishes  received  from,  catalogue  of— T.  H. 

Bean;  H.G.  Drksel.    (P.  1H84) 607 

Smithsonian.    See  Museum,  U.  S.  National. 
Museum,  U.  S.  National- 
accessions  to,  in  1884,  list  of.    (R.  1884,  ii) 648 

accessions  to,  in  188.5,  list  of.    (R.  1885,  ii) 654 

acts  and  resolutions  of  Congress  relative  to.    See  Congress, 
additions  to,  list  of.     See  each  annual  report. 

bibliography  of  the.    (R.1884,  ii) 648 

bibliography  of  the.    (R.  1885,  ii) 654 

birds  of  Middle  and  South  America  not  in— R.  Rido waj,  j^| jy^-^l^^jyeTw-f    ^67 
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Museum,  U.  S.  National— Continued, 
bulletins  of.    See  Bulletins. 

catalogue  and  index  of  the  Proceedings  and  Bulletins  of ^ 478 

catalogue  of  collection  of  Japanese  cotton  fiber  presented  to.  (P.  1881) . . . .  467 
catalogue  of  collection  of  Japanese  woods  presented  to— L.  F.  Ward.    (P. 

1881) 467 

catalogue  of  Old  World  birds  in— B. Ridgway.    (P.1881) 467,462 

circular  asking  contributions  to  library  of.    (P.  1881) 467, 458 

circulars  of.  See  Circulars. 

classification  of  collections  of — G.  B.  Goode.    (P.  1881) 467,457 

classification  of  collections  of^  to  illustrate  taxidermy — W.  T.  Hornaday. 

(P.  1881) 467,456 

collections  furnished  to,  by  explorations,  1838  to  1877 — S.  F.  Baird.    (K. 

1877) 3-23 

contributions  to,  and  their  acknowledgment.    ( P.  1881) 467, 473 

curatorsof,  reports  for  1884.     (R.  1884,  ii) 648 

described  specimens  of  paraaitio  copepoda  iu,  annotated  list  of— R.  Ratubun. 

(P.  1884) 607 

directory  of  officers,  collaborators,  and  employes  of 466 

distribution  by,  of  marine  invertebrates- R.  Ratiidun.  (P.  1881) .  .467, 465, 471 
establishment  and  officers  of  Smithsonian  Institution  and,  (P.  1881).  ..467, 449 
four  new  species  of  Cyprinidw  iu,  description  of — D.  S.  Jordan  ;  S.  £.  Mekk. 

(P.  1884) 607 

letters  on  work  of— B. Piiilups.    (P.1881) 467.454 

list  of  publications  of.    (P.  18^1) 467,478,474 

materia  medica  collection  iu,  classification  of— J.  M.  Flint.  (P.  1883). .548, 539 
materia  medica  collection  in,  classification  of  the — J.  M.  Flint  ;  H.  G.  Beyer. 

(P.  1885) 650,622 

memorial  of  Regents  of  Smithsonian  Insticutiou  to  Congress  asking  appro- 
priations for.    (R.1867) 215,329 

memorial  to  Congress  in  behalf  of  Regents  of  Smithsonian  Institution  for 

new  building  for— G.  Bancroft.    (R.1876) .299,329 

new  species  of  Pwoilichthyf  in,  description  of— D.  S.  Jordan.    (P.  1864) 607 

organization  and  objects  of— G.  B.  Goode.    (P.  1881) 459,467 

outline  of  scheme  of  classification  for  collections  in — G.  B.  Goode.    (P. 

1881) 457,467 

plan  of  organization  and  regulations  of— G.  B.  Goode.    (P.  1881) 467,445 

plans  for  installation  of  collections  in— G.  B.  Goode.    (P.  1881) 467, 472 

proceedings  in  Congress  relative  to 328 

Proceedings  of.    Vols,  i-iv,  1878-1881 332,333,425,467 

Proceedings  for — 

1882,  Vol.  V 518 

1883,  Vol.  VI 548 

1884,  Vol.  VII 607 

1885,  Vol.  VIII.... 650 

report  of  the  Assistant  Director  for — 

1881 .'>15,510 

1882 540,524 

1883 593,587 

1884 648 

1885 654 

report  of  Committee  of  Regents  on— A.  Gray;  H.  Copp^e.    (R.  1874) 286 

report  of  Committee  of  Regents  on — A.  Gray  ;  A.  A.  Sargent  ;  H.  Clymer. 

(R.  1876) 299 

report  of  Building  Commission  of,  for  1881.    (R.  1881) 515,491 
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report  on,  and  Btatistics  of  British  Museum — S.  F.  Baird.     (R.  1850) 2ft 

reports  of  Building  Commission  of,  for  1879,  1880.    (R.  1879;  R.  1880.). 345,  409, 

442,  434 

reports  on,  1853-1867, 1873-1877— S.  F.  Baird.    (R.  1853-1867, 187:*^1877)..67,  -75, 

77,  91, 107, 109, 110, 147, 149, 150, 187, 188, 209, 214,  215,  275,  286,  298,  299,  323 

Muskrat.  the  Florida  {Keofiher  alleni)—Y.  W.  True.    (R.  1884,  ii) 618 

Myadestes  ohscurus,  description  of  two  new  races  of— L.  Stejnegbr.     (P.  1881. )  467 

Myadestes,  West  Indian,  synopsis  of— L.  Stejkkger.    (P.  1882) 518 

Mycteroperca— 

bonaci  var.  xanthosticta,  var.  nov.— D.  S.  Jordan;  J.  Swain.    (P.  1884)..  607 

falcata  var.  pheuax,  var.  nov.— D.  S.  Jordan;  J.  Swain.    (P.  1884) 607 

Myctophum  crenulare — 

description  of— T.  H.  Bean.    (P.  1881) 467 

from  Santa  Barbara  channel,  California,  description  of— D.  S.  Jordan;  C. 

n.  Gilbert.    (P.  1880) 425 

Myliobatis  goodei,  description  of— S.  Garmbn.    (P.  1885) 650 

Myological  specimens,  rapid  preparation  of— F.  Plateau.    (P.  1881) 467 

Myriapods — 

list  of  North  American  species  of,  belonging  to  family  of  Lysiopetalidce — J. 

A.  Ryder.    (P.  1880) 425 

phalangidffi,  etc.,  instructions  for  collecting — H.  C.  Wood.    (R.  1866) 214 

Myi'iolepis  zonifer,  a  new  cbiroid  fish  from  Monterey  Bay,  California,  descrip- 
tion of— W.  N.  Lockington.    (P.  1880) '. 425 

Myrophis  vafer,  description  of— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1882) 518 

Mysis  rayii,  now  species  from  Arctic  Alaska,  description  of— J.  Murdoch.    (P. 

1884) 607 

Mythology  of  North  American  Indians— J.  W.  Powell.    (E.  1879-*60) 476 

Myths- 
Indian.    (E.  1879-'80) 476 

of  the  Iroquois— E.  A.  Smith.    (E.  1880-^81) 542 

Myxinidai,  notes  on— F.  Gill.    (P.  1882) 518 

Myzonts,  notes  on— T.  Gill.    (P.  1882) 518 

Naill,  D.  W.    Dispersion  of  a  cloud  by  electrical  discharge.    (R.  1858) 109 

Names,  generic,  ornithological,  notes  on  some  apparently  preoccupied — L.  Stej- 

NKGEU.     (P.  1«85) 650 

Naples — 

Illinois,  aboriginal  remains  near— John  G.  Henderson.    (R.  1882) 535,540 

Italy,  Royal  institute  for  encouragement  of  natural,  economical,  and  tech- 
nological sciences.     Prize  questions.     (R.  1873) 275 

Narcine  umbrosa,  new  species,  description  of— D.  S.  Jordan.    (P.  1884) 607 

Narrative  of  the  Hassler  expedition— L.  Agassiz.    (R.  1872) 271,329 

Nashville,  Ga.,  new  species  of  Zygonectes  zonifei'  from,  description  of— D.  S.  Jor- 
dan; S.  E.  Meek.    (P.  1884) 607 

National — 

Academy  of  Sciences,  bequest  to— A.  D.  Bache.    (R.  1872) 271,329 

Home,  Wisconsin,  mounds  near— Gkorge  W.  Barber.    (R.  1881) 481,515 

library,  on  a— W.  S.  Jevons.    (R.  1873) 275 

Museum.    See  Museum,  U.  S.  National. 
Native  trees  of  the  Lower  Wabash  and  White  River  valleys,  notes  on— R.  Ridg- 

way.     (P.  1882) : 518 

Natural  history- 
applied  to  farming  and  gardeuingy  lectnre  on— J.  G.  MoRBis.    (R.  1855). ..      77 
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bibliography  of  American — C.  Girard 48 

directions  fur  collecting,  preserving,  and  transporting  specimens  of — S.  F. 

Baird.    (R.  1856) 91,34 

explorations  in,  in  the  United  States,  1851--S.  F.  Baird.    (R.  1851) 51 

of  Arctic  America—L.  Kumlien 342 

of  Beaver  Island,  Micbigan— J.  J.  Strang.    <R.  1«54) 75 

Bermudas,  coutribntious  to  the— J.  M.  Jones;  G.  B.  Goods 495,563,564,565, 

566,567,568,569 
Carolina,  Florida,  and  the  Bahama  Islands,  Catesby's,  fignros  of  fishes  in, 

identification  of— D.  S.  Jordan.    (P.  1884) 607 

Commander  Islands,  notes  on  the— L.  Stejnrgbr.    (P.  1883) 548 

of  country  about  Fort  Ripley,  Minn.— J.  E.  Head.    (R.  1854) 75 

of  Fanning  Islands— T.  H.  Streets 303 

of  fresh-water  fishes  of  North  America — C.  Girard 30 

of  Hawaiian  Islands,  etc.— T.  H.  Streets 303 

of  Kerguelen  Island— J.  H.  Kidder  and  others 294 

of  Labrador,  notes  on  the— \V.  A.  Stearns.    (P.  1883) 548 

of  Lower  California— T.  H.  Streets 303 

of  organized  bodies— E.  J.  Marey.     (R.  1867)  215 

ofPacific  Islands— W.  H.  Pease.    (R.  1862) 150 

suggestions  relative  to  investigations  in,  in  Russian  America — S.  F.  Baird.    207 
Society.    See  Geneva. 

Natural  method,  the  J nssieus  and  the— M.  Flourens.    (R.  1867) 215 

Naturalists — 

American,  Bibliographies  of— 

I.  S.F.  Baird— G.  B.  Goode 508 

II.  Isaac  Lea— N.  P.  Scuddkr 570 

III.  F.  B.  Meek,  C.  A.  White,  C.  D.  Walcott— J.  B.  Marcou 625 

generic  names  of  animals  employed  by — S.  H.  Scudder 470 

Nature— ^«  Constants  of  Nature. 

and  art,  on  tables  of  the  constants  of— C.  Babbage.     (R.  1856) 91 

and  mechanism  of  fever.    Toner  lecture  No.  iv — H.  C.  Wood 282 

and  origin  of  force— W.  B.  Taylor.    (R.  1870) 244,375 

of  reparatory  inflammation  in  arteries  after  ligature.    Toner  lecture  No. 

VII— E.  O.  Shakespeare...' 321 

Navajo — 

Indians,  language  of,  said  to  resemble  Welsh— S.  Y.  McMasters.     (R. 

1865)    209 

Indians,  sketch  of  the— J.  Letterman.     (R.  1855) 77 

silversmiths— W.  Matthews.    (E.  1880-'81) 542 

weavers— W.  Matthews.    (E.  l«81-'82) 631 

Naval — 

architecture  section,  National  Museum,  report  of  curator  for  1884.     (R. 

1884,11) 648 

officers,  authority  to,  to  receive  and  transmit  specimens  to  Smithsonian 34 

Navigation  of  Ohio  and  other  rivers,  improvement  of— C.  Ellet 13 

Navy  Department,  authority  given  by,  to  naval  officers  to  receive  and  transmit 

specimens  to  the  Smithsonian  Institution 34 

Neali  Bay,  Washington  Territory,  description  of  two  new  species  of  fishes  from — 

D.  S.  Jordan;  C.H.Gilbert.    (P.  1880) 425 

Nebraska — 

ancient  faun^  of— «S.  Leidy 58 

palanontology  of— F.  B.  Meek;  F.  V.  Hayden 172 

report  on  fossils  from— J.  Leidy.    (R.  1851) 51 
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southwesterD,  deposits  of  volcanic  dust  and  sand  in— G.  P.  Merrild.     (P- 

1885) €56 

Nebula? — 

index-catalogue  of  books  relati  ve  to— E.  S.  Holden 311 

researches  relative  to  the— Professor  Gautier.    (R.  1863) 1?^ 

Nebular  hypothesis,  bibliography  of  the — E.  S.  Holden —     311 

Neglected  names  of  LacdpMe— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1882) 51? 

Nelson,  E.  W.— 

A  new  geographical  race  of  the  mountain  sheep  (Orw  mantana  dalH,  var, 

nov.)  from  Alaska.    (P.  1884) 607 

on  the  source  of  the  Jadeite  implements  of  the  Alaskan  Innnits.    (P.  1883) .     54i< 

Nematuda  of  northeast  coast  of  North  America— A.  E.  Verrill.     (P.  1879) 333 

Ncmertina  of  northeast  coast  of  America— A.  E.  Verrill.    (P.  1879). 333 

Neraichthoid  eels,  diagnosis  of  new  genera  of— T.  Gill;   J.  A.  Rydbr.     (P. 

1883) 548 

Nemichthys  avocetta,  new  species  of  Nemichthys,  description  of— D.  S.  Jor- 
dan; C.H.  Gilbert.    (P.  1880) 495 

Noobythitesgillii,  description  of— G.  B.  Goode;  T.  H.  Bean.    (P.  1885) 650 

Neotiber  alleni,  the  Florida  muskrat— F.  W.  True.    (R.  1884,  ii) 613 

Neptune — 

ephemerides  of,  1848, 1846-M9, 1850, 1851, 1852—8.  C.  Walker 4, 5,  6,  7, 24 

history  of  discovery  of— B.  A.  Gould - 18 

investigation  of  orbit  of,  with  tables  of  its  motion— S.  Newcomb 199 

researches  relative  to — S.  C.  Walker 3 

secular  variations  of  elements  of  orbit  of — J.  N.  Stockwell 232 

Nereis-Boreali- American  a — W.  H.  Harvey  : 

Faxt     I.  MelanospermecB 32 

Part   II.  Rhodospcrmew 43 

Part  III.  Chlorospermew 95 

Parts  I,  II,  III,  complete 96 

Neritidffl,  fresh-water— W.  G.  Binney 144 

Nerve,  polarized,  effect  of  irritation  of— B.  F.  Lautenbach.    (R.  1878) 341,  411 

Nervous  system  of  Rana  pipietia,  anatomy  of— J.  Wyman 45 

Nests — 

and  eggs  of  American  birds,  instructions  for  collecting- S.  P.  Baird.     (R. 

1858) 109.139 

and    eggs   of  the  eight  North  American  species  of  empidonaces — ^T.   M. 

Brewer.    (P.  1879) 333 

instructions  for  collecting  and  preserving— T.  M.  Brewer 139 

of  west  coast  birds-,;.  G.  Cooper.    (P.  1879) 3:J3 

Netherlands,  the  Royal  Academy  of.     Prize  questions.     (R.  1861) 149 

NenchMel,  lake  of,  palafittes  or  lacustrian  constructions  of— E.  Desor.    (R. 

1865) 209,360 

Nenroptera — 

instructions  for  collecting— P.  R.  Uhler.    (R.  1858) 109 

North  American,  synopsis  of— H.  Hagen.     (R.  1861) 149, 134 

of  Arctic  America— S.  H.  Scudder 342 

of  North  America,  synopsis  of— H.  Hagen 134 

of  North  America,  synopsis  of— P.  R.  Uhler 134 

pseudo-,  of  Kerguelen  Island — H.  A.  Hagen 294 

Nevada,  western,  Centennial  mission  to  Indians  of— S.  Powers.    (R.  1876) 299 

Newberry,  J.  S.    Brief  descriptions  of  fossil  plants,  chiefly  I'ertiary,  from  west- 
ern North  America.    (P.  1882) 518 
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New  Brunswick— 

Bay  of  Fundy,  marine  invortebrata  of  region  about  month  of— W.  Stimp- 

80N 50 

Bliell  heaps  in— J.  Fowler.    (R.  1870) 244 

shell  mounds  of— S.  F.  Baird.    (P.  1881) 467 

St.  George,  sculptured  stone  fonnd  in  -  J.  Allkn  Jack.    (R.  1881) 481,515 

New  England— 

crnstacea  dredged  off  south  coast  of— S.  I.  Smith.    (P.  1880) 425 

fishes  from  south  coast  of,  descriptions  of  new  genera  and  species  of — G.  B. 

GooDE.     (P.  1880) 425 

frigate  mackerel  {Aux\»  Bcehei)  on  coast  of— G.  B.  Goode.    (P.  1880) 425 

geology  of— E.  Hitchcock 90 

marine  invertebrata  from,  distributed  by   U.  S.  Fish  Commission- A.  E. 

Verrill;  R.  Rathbun.    (P.  1879) 333 

marine  invertebrates  from,  distributed  by  U.S.  National  Museum — R.  Rath- 
bun.     (P.  1881) 467,465,471 

moUusca  added  to  fauna  of— A.  E.  Verrill.    (P.  1880) 425 

shell  mounds  on  coast  of— S.  F.  Baird.     (P.  1881) 467 

south  coast  of,  anomura  and  braohyura  of,  preliminary  report  on— S.  I. 

Smith.    (P.  1883) 548 

New  Harmony,  Ind.,  account  of  tornado  near,  April  30,  1852 — J.  Chappel- 

8MITH 59 

New  Haven  Journal.    Account  of  lightning  discharges.    (R.  1867) 215 

New  Jersey — 

artificial  shell  deposits  in— C.  Rau.    (R.  18G4) 188.440,  362 

fishes  on  the  coast  of  Long  Island  and— S.  F.  Baird.    (R.  1854) 75, 348 

Historical  Society,  address  of  Professor  Henry  before  the B 

stone  age  in— C.  C.  Abbott.    (R.  1875) 298,394 

New  Madrid,  Mo.,  earthquake  at— T.  Dudley.    (R.  1858) 109 

New  Mexico — 

account  of  Lindheimer's,  Fendler's,  and  Wright's  botanical  explorations  in — 

A.  Gray.    (R.  1849) 21 

antiquities  in -W.  B.  Lyon.    (R.  1871) 249 

collections  from,  illustrated  catalogues  of— J.  Stevenson.    (E.  1880-^81) ..    542 

(E.  1881-'d2) 631 

communications  relative  to  publication  of  Spanish  works  on— E.  Robinson  ; 
H.  E.  Ludewig;  E.  G.  Squier;  H.  C.  Murphey;  W.  B.  Hodgson; 
W.  Irving;  W.  H.  Prescott;  J.  Sparks;  G.  Bancroft;  F.  L. 

Hawks.    (R.  1855) 77 

description  of  new  cretaceous  Pinna  from— A.  White.   (P.  1880) 425 

diary  of  excursion  in— J.  H.  Carleton.    (R.  1854) 75 

eastern,  coleoptera  of  Kansas  and— J.  L.  Le  Conte 126 

new  species  of  field-sparrow,  spizella  tcorthenij  from— R.  Ridgway.  (P.  1884).    607 

notes  on  the  history  and  climate  of— T.  A.  McParlin.    (R.  1877) 323,  396 

plants  of,  collected  by  C.  Wright.    Parts  i,  ii— A.  Gray 22,42 

report  of  explorations  in  Arizona  and — J.  Stevenson.    (R.  1880) 442 

New  Orleans,  La. — 

fishes  collected  in  vicinity  of,  by  Dr.  R.  W.  Shufeldt,  list  of— D.  S.  Jordan. 

(P.  1884) ! 607 

insects  collected  io  vicinity  of,  in  1882  and  1883,  observations  on — R.  W. 

Shufeldt.    (P.  1884) 607 

New  River  Mounds,  Berrien  County,  Ga.— William  J.  Taylor.    (R.  1881)... 481, 515 
New  York — 

aboriginal  monuments  of— E.  G.  Squier. 15 

Chautauqua  County— James  Steward.    (R.  1881) 481,515 

Clinton,  Hamilton  College.    Exchange  of  specimens.    (Rd^Ii) t)^VjTt>ii^Vlij^ 
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fishes  of— T.  Gill.    (R.  1856) 91 

Fishkill,  deposit  of  arrow-iieads  near— E.  M.  Siikpard.    (R.  1877) 32:$ 

New  York,  explosion  of  niter  in,  Jul j,  1845 — R.  Hare 17 

Onondaga  and  a^oiniug  counties,  antiquities  of— W.  M.  Beaucuamp.     (R. 

1881) 481.515 

Olreans  County,  antiquities  of— F.  H.  Gushing.    (R.  1874) 2^6 

perforated  stone  tablet  from— William  Wallace  Tookkr.    (R.  I»jf31)  - . .  481 .  515 

Poughkeepsie,  remains  in— Henry  Booth.    (R.  1883) i  RS,  593 

Sobobarie,  Indian  relics  from— F.  D.  Andrews.    (R.  1879) 345 

Tompkins  County,  ancient  fort  and  burial  ground  in — D.  Trowbridge.    (R. 

1863) 187 

Universityof  State  of,  regents  of.  Acknowledgment  of  specimens.  (R.  1865)  209 
Newberry,  J.  S.  Description  of  fossil  plants  from  Cbinese  coal-bearing  rocks.  202 
Newcastle,  Pa.,  account  of  old  Indian  village  near.— E.  M.  McConnell.    (R. 

1871) 249 

Newcomb,  S.— 

General  integrals  of  planetary  motion 281 

Investigation  of  orbit  of  Neptune,  wi  tb  tables  of  its  motion 199 

Investigation  of  orbit  of  Uranus,  wi  tb  tables  of  its  motion 262 

Memorial  address  on  Josepb  Henry :i56 

Newcomb  S..  and  otbers.    Scientific  instructions  to  Captain  Hall.    (R.  1871)  ..     249 
Newfoundland,  new  species  of  fisbes  from  Grand  Banks  of— G.  B.  Goode.    (P. 

1880) 425 

Newton,  A.— 

Suggestions  for  forming  collections  of  birds'  eggs 139 

Suggestions  for  saving  parts  of  skeletons  uf  birds.    ( R.  1860. ) 147 

Newton,  H.  A.    Metric  system  of  weigbts  and  measures,  witb  tables.    (R. 

1865) 209,371 

Nicaragua — 

antiquities  of— E.  G.  Squier.    (R.  1850) 28 

arcbseological  researcbes  in — J.  F.  Bransford 606, 383 

birds  from,  on  a  collection  of— C.  C.  Nutting.    (P.  1883) 548 

eruption  of  volcano  in— A.  B.  Dickinson.    (R.  1867) , ^ 215 

Ometepe,  antiquities  from— C.  C.  Nutting.    (R.  1883) 588,593 

Nicbols,  Lieut.  H.  E. — 

collection  of  fisbes  made  in  1882  and  1883  in  Alaska  and  Britisb  Columbia, 

notes  on— T.  H.  Bean.    (P.  1883) 548 

list  of  fisbes  collected  by,  in  Gulf  of  California  and  on- west  coast  of  Lower 

California— D.S.Jordan;  C.  U.  Gilbert.    (P.  1881) 467 

notes  on  fisbes  collected  by,  in  Britisb  Columbia  and  soutbem  Alaska — T. 

H.  Bean.    (P.  1881) 467* 

notes  on  fisbes  collected  by,  on  west  coast  of  Mexico — D.  S.  Jordan  ;  C.  H. 

Gilbert.    (P.  1881) 467 

NiCKLES,  F.  J.    Scientific  Congress  of  Carlsrube,  1858.    (R.  1860) 147 

Nile,  explorations  of  tbe—C.  Hale.    (R.  1865) 209 

Niter,  memoir  on  explosiveness  of— R.  Hare 17 

Nitrification— B.  F.  Craig.    (R.  1861) 149 

Nitrogen  bodies  of  modern  chemistry — Professor  Kletzinskv.     (R.  1872) 271 

Nocomis  byostomus,  new  species,  from  White  River,  Indiana,  description  of— C. 

H.  Gilbert.    (P.  1884) 607 

Nocturnus,  genus,  review  of  the— J.  Swain  ;  G.  B.  Kalb.    ( P.  1882) 518 

Nodules,  black,  in  Maine  granite— G.  P.  Merrill.    (P.  1883) 548 

Nomenclator  zoologicns.    Alphabetical  list  of  goucric  names  employed  by  nat- 
uralists.   Nomenclature  of— Part  i— S.  Hi  Scudder 470 

certain  North  American  birds,  revisions  of— R.  Ridgway.    (P.  1880)  .,,.-.-,.,^^    425 
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Nomenclator  zoologicus,  etc. — Continaod. 

certain  North  American  (isheS)  notes  on — D.  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1883) 548 

clonds , 347 

North  American  birds— B.  Ridgway 422 

the  genus  Ophiehthy8--I>,  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) 518 

the  Xiphiida—T.  Gill.    (P.  1882) 518 

NoRRis,  P.  W.    Prehistoric  remains  in  Montana.    (R.  1879) 345 

North  America — 

abbreviations  of  names  of  States  and  Territories  of 164 

aborigines  of,  basket  work  of  the— 0.  T.  Mason.    (R.  1884 ,  ii) 648 

algiD  of,  fresh-water,  history  of— H.  C.  Wood,  Jr 241 

alga)  of,  marine— -See  W.  H.  Harvey. 

ancient  aboriginal  trade  in— C.  Rau.     (R.  1872) 271,440,385 

ancient  history  of— M.  Much.    (R.  Ib71) 249 

archiBology— J.  Lubbock.    (R.  Ifc62) 150 

atlas  of,  physxal,  proposed- G.  GiBBS.    (R.  1860) 214 

batrachia  and  reptiles  of,  chock-list  of— E.  D.  Copk 292 

batrachiaandroptiliaof,  check  list  of— H.  C.  Yarrow 493,  517 

bats  of,  monograph  of— H.Allen 165 

birds  of — 

added  by  L.Beldiug  to  fauna  of— R.  Ridgway.    (P.  1881) 467 

catalogue  of— S.  F.  Baikd 106,108 

catalogue  of— R.  Ridgway.    (P.  1880) 422,425 

description  of  some  uew—R.RiDGWAY.     (P.  1882) 518 

desiderata  among— R.  Ridgway.    (P.  1881) 467 

instructions  for  collecting  nests  and  eggs  of 139 

nomenclature  and  catalogue  of— K   Ridgway 422 

review  of.    Part  i— S.F.Baird 181 

some  emended  names  of— R.  Ridgway.    (P.  1885) 650 

botany  of,  bibliographical  index  to— S.  Watson 258 

coleoptera  of— 

classification  of.    Parts  i,  ii— J.  L.  Lb  Contb 136,265 

classification  of  the— J.  L.  Lb  CoNTB ;  G.H.Horn 505,507 

list  of— J.  L.  Lb  Contb 140 

new  species  of.    Parts  i,ii— J.  L.  Le  Contb 167,  264 

combined  meteorological  system  for,  report  of  Committee  of  American  Asso- 
ciation for  Advancement  of  Science  on.     ( R.  1851) 51 

conchplogy  of,  bibliography  of.    Part  i,  ii— W.  G.  Binney 142, 174 

continent  of,  physicial  geography  of— J.  Fkoebel.     (U.  1H54) 75 

contributions  to  natural  history  of  fresh-wator  GsUvh  of.     Part  i.    Mono- 
graph of  cot  toids-C.GiRARD 30 

diptera  of,  catalogue  of— C.  R.Osfen  Sackkn 102,  270 

diptera  of,  monogr.ii^hs  of— H.  Lokw  ;  \l.  Ostkx  Sacken 141, 171,  219,  256 

duck  new  to  fauna  of— R.  Ridgway.    (P.  18SI) 467 

explorations  on  western  coast  of— W.  H.  Dall.     (U.  1873) 275 

extinct  sloth  tribe  of— J.  Leidy 72 

fishes  of — 

duplicates  of,  distributed  by  Smithsonian  Institution — T.  H.  Bban.     (P. 

1880) 425 

nomenclature  of,  notes  on— D.  I.  Jordan;  C.  11.  Gilueut.    (P.  18S3).. .    548 

east  coast  of,  catalogue  of— T.  Giu. 283 

Pacific  coast  of, duplicates  of, distributed  in  1881— D.  8.  Jordan;  P.L. 

JouY.     (P.  1881) 467 

supplementary  notes  on — D.  I.  Jordan.    (P.  1884) 607 

synopsis  of— D.  I.  Jordan;  C.H.Gilbert tT"f(fB' V3\^R&4?? 
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North  America— Con  tinned. 

forests  and  trees  of,  distribution  of— J.  G.  Cooper.    (R.  1858) 109,  351 

grasshoppers  of,  circular  relative  to  history  of 163 

Indians  of,  catalogue  of  portraits  of —J.  M.  Stanley --.-      53 

Indians  of,  list  of  photographic  portraits  of 216 

Indians  of,  uses  of  brain  and  marrow  of  animals  among — T.  R.  Pkalb.    (R. 

1870) 244 

lakes  of,  fluctuations  of  level  of—C.  Whittlesey .'. 119 

lepidoptera  of,  catalogue  of— J.  G.  Morris 118 

lepidoptera  of,  synopsis  of— J.  G.  Morris 133 

libraries  of,  public,  in,  list  of— W.  J.  Ruebs 116 

mammals  of,  catalogue  of— S.  F.  Baird 105 

map  of,  ethnological,  suggestions  relative  to— L.  H.  Morgan.    (R.  1861). ..     149 

meteorological  stations  and  observers  in.    (R.  1868) 224,  373 

mollnsksof  western- P.  P.  Carpenter 252 

myriapods  of,  belonging  to  family  LysiopetalidcB'—J .  A.  Ryder.    (P.  1880). . .     425 

ueurotera  of,  synopsis  of— H.  TIagen 134 

orthoptera  of,  catalogue  of— S.  H.  Scudder 189 

rain  and  snow  fall  of,  tables  of— C.  A.  Schott 547, 222,  353 

reptiles  of,  catalogue  of— S.  F.  Baird  ;  C.  Girard 49 

shells  of,  catalogue  of— I.  Lea  ;   P.  P.  Carpenter  ;  W.  Stimpson  ;  W.  O. 

Binnky;  T.  Prime 128 

shells  of,  circular  in  reference  to  collecting 176 

shells  of,  land  and  fresh- water.    Parts  i-iv— W.  G.  Binney  ;  T.  Bland 143» 

144, 194,  253 

siluridsB  of,  synopsis  of— D.  8.  Jordan 306 

store  implements  of— C.  Rau.    (R.1872) 271,382 

stone  period  of,  agricultural  implements  of— C.  Rau.    (R.  1863) 187,  382 

Synoptical  Flora  of— A.  Gray 559,591 

tortoises  of,  land,  of  genus  Xerobaies—F.  W.  True.  (P.  1881) 467 

North  American — 

and  European  birds,  generic  and  specific  appelatiou  of— L.  Strjneger.    (P. 

1882) 518 

Ichthyology,  contributions  to— 

Parti.  Review  Rafinesque*s  memoirs-D.  S.  Jordan 305 

Part  II.  J.  Notes  on  CoMirftF,  (etc.).    B.  Synopsis  5i7ierufaf—D.  8.  Jor- 
dan     306 

Part  III.  J.  Distribution  of  fishes  of  Allegheny  region  (etc.)— D.  8. 

Jordan;  A.  W.  Brayton.     B.  Synopsis  of  family  Cato8tomid<B-^D,  8. 

Jordan 308 

Oology.    Part  i.  Raptores  and  fissirostres- T.  M.  Brewer 89 

SyrphidflB.    S.  W.  Williston 653 

North  Carolina — 

ancient  mica  mines  in— C.  I).  Smith.    (R.  1876) 299 

Beaufort,  description  of  new  species  of  fish  ( Caranx  Beani)  from— D.  8. 

Jordan.    (P.  1880) 425 

Beaufort,  notes  on  fishes  of— D.  S.  Jordan;  C.  H.  Gilbert.    (P.  1878) 338 

Black  Mountain,  topography  of— T.  L.  Clingman.     (R.  1855) 77 

earthquakes  in,  in  1874— W.  Du  Pr^;  J.  Henry.     (R.  1874) 286 

French  Broad  River,  ffadropterus  aurantiotia  in— T.  H.  Bean.     (P.  1885)....     660 

Lenoir  County,  antiquities  in— J.  M.  Spainhour.    (R.  1871) 249 

Montgomery  County,  antiquities  of— F.  J.  Kron.     (R.  1874)...^ 286 

occurrence  of  Phycis  regius  in— T.  H.  Bran.    (P.  1880) 425 

Stanley  County,  antiquities  of— F.  J.  Kron.    (R.  1874) 886 
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Northeastern  coast  of  America,  marine  invertebrata  of  the,  recent  additions  to 

the,  notice  of— A.  E.Verrill.    (P.  1885) 650 

North  German  Lloyd,  free  freight  between  Germany  and  United  States  by— 

R.  SCHLEIDEN.    (R.  1858) 109 

North  Pacific  SnrveyingExpeditiou— 

contributions  to  natural  history  made  in  connection  with— T.  H.  Strbbts..     303 

PhronimidcB  of  the,  study  of— T.  H.  Streets.    (P.  1882) 518 

North  Pole- 
expedition  toward  the,  scientific  instrnctions  to — J.  Henry  ;  J.  E.  Hil- 
OARD :  S.  Newcomb  ;  S.  F.  Baird  ;  F.  B.  Meek  ;  L.  Aoassiz.    (R. 

1871) 249 

map  of  stars  near  the,  for  observations  on  the  aurora   350 

Northern  Hemisphere,  winds  of  the — J.  H.  Coffin 52 

Northern  latitudes,  record  of  auroral  phenomena  oliserved  in — P.  Force 84 

Northern  seas,  the— J.  Babinet.    (R.  1869) 228 

Northumberland,  Duke  of— 

account  of  the 330 

presentation  of  books  by.    (R.  1859) 110 

Northwest  coast  of  America,  kjokken-moddings  on  the — P.  Schumacher.    (R. 

1873) 275 

Norton,  E.    On  wasps 254 

Norway — 

Ethnological  Museum  of— L.  K.  Daa.     (R.  1862) 150 

University  of  Christiania,  ethnological  specimeus  from.     (R.  18^)  187 

Norwegian  mountains,  lakes,  and  the  snow-line — O.  E.  Dredtzkr.    (R.  1866)..    214 
Notacanthus— 

analis,  new  species  of,  synopsis  of— T.  Gill.    (P.  1883) 548 

phasganoras  from  Newfoundland— G.  B.  Goo'de.    ( P.  1880) 425 

Notices  of  public  libraries  in  the  United  States — C.  C.  Je wett 25 

Notophyllum  americannm,  new  species,  description  of— A.  E.   Verkill.    (P. 

1885) 650 

Notropis — 

alabamse,  new  species,  in  National  Museum,  description  of— D.  S.  Jordan; 

S.E.Meek.    (P.  1884) 607 

boops,  new  species,  from  White  River,  Indiana,  description  of— C.  H.  Gil- 
bert.    (P.  1884) 607 

gilberti,  description  of— D.  S.  Jordan;  S.  E.  Meek.    (P.  1885) 650 

metallicns,  new  species,  in  National  Museum,  description  of— D.  S.  Jordan  ; 

S.E.Meek.    (P.  1884) 607 

Nova  Scotia- 
antiquities  of— George  Patterson.    (R.  1881) 481, 515 

birds  of— Blackiston  ;  T.  Bland  ;  J.  R.  Willis.    (R.  1858) 109 

Gshes  obtained  at.     See  G.  B.  Goode ;  T.  H.  Bean. 

kjokken-mSddingsin— J.  M.  Jones.     (R.  1863) 187 

Null,  James  M.    Aboriginal  structures  in  Carroll  County,  Tenu.     (R.  1882).. 535, r)40 

Numeration,  report  on  improved  system  of— W.  B.  Taylor.     (R.  1867) 215 

Nuovi  Lincei,   Pontifical   Academy   of  the.     Prize  questions,     (R.  1805;   R. 

1867) 209,215 

Nushagak,  Alaska,  plants  collected  at,  in  1881,  C.  L.  McKay,  list  of— F.  H. 

Knowlton.    (P.  1885) 650 

Nutation,  phenomena  of— J.  G.  Barnard 310 

Nutter,  F.  H.    Mounds  on  Gideon's  farm,  near  Excelsior,  Hennepin  County, 

Minn.    (R.  1879) 345 

Nuttino,  C.  C. — 

Antiquities  from  Ometepe,  Nicaragua,    (R.  1833) 588,593 
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Nutting,  C.  C— Continued. 

Collection  of  birds  from  Costa  Rica,  catalogue  of— R.  Ridowat.     (P.  1882)  ..    51? 
On  a  collection  of  birds  from  Nicaragua  (Geothlyphii  Bairdii,  n.  s.,  Or^zchi^^ 
rusnutlingi  Jiidgw,^  Contopus  deprettshrosiria  Jlidgtr.,  Cymbilanius  lineatms  fas- 
oiatas  JRidgw,  ;  Parzana  leucogtutra  Ridgw, )    (P.  18S3) 54S 

Nye,  W. ;  Benedict,  J.  £.,  collection  of  birds  made  by,  note  on— R.  Ridowax. 

(P.  1884) e07 

O. 

Ober,  F.  a.— 
Birds  of— 

Antigna  and  Barbnda,  collected  by,  catalogne  of— G.  N.  Lawrencr.    (P. 

1878) 332 

Dominica,  collected  by,  catalogue  of— G.  N.  Lawrence.    (P.  1878) .     338 

Grenada,  collected  by,  catalogue  of— G.  N.  Lawrence.     (P.  1878) 332 

Guadeloupe,  collected  by,  catalogne  of— G.  N.  Lawrence.  (P.  1878) . .  332 
LesserAiitilles,  collected  by,  catalogue  of— G.  N.  Lawrence.  (P.  1898).  332 
Martinique,  col  lee  ted  by,  catalogue  of— G.  N.  Lawrence.  (P.  187H) —  333 
St.  Vincent,  collected  by,  catalogue  of— G.  N.  Lawrence.     (P.  1878).-     332 

Ornithology  of  tbe  Caribbee  Islands.     (R.  1878) 341 

Obsequies  of  Joseph  Henry 356 

Observations — 

on  four  mules  in  milk— F.  W.  True.    (P.  1882) ^U 

on  stone  chipping— G.  E.  Sellers.    (R.  1885) G45,619 

on  Yolcanicr  emptions  and  earthquakes    in    Iceland  (translation).      (R. 

1885) 649,644 

npon  a  collection  of  insects  wade  in  the  vicinity  of  New  Orleans,  La.,  in  1882 

audl883— R.  W.  Shufeij>t.    (P.  1884) GOT 

Observatories  — 

astronomical,  list  of— G.  H.  Boeeimer.     (R.  1885) 649.536 

at  Cordova,  Argentine  Republic,  account  of— B.  A.  Gould.     (R.  1873) 275 

at  Dorpat  and  Poulkova,  description  of— C.  Abbe.    (R.  1HC7) 215, 369 

at  St.  Martin,  Isle  Jesus,  Cauada  East,  description  of— C.  Smallwood.     (R. 

1856) 91 

d'^tached,  universal  meteorograph  for— E.  H.  von  Baumiiauek.     (R.  1879).     345 
Girard  College.    See  Bache,  A.  D. 

iustructious  to,  relative  to  telegraphic  annonncement-s  of  astronomical  dis- 
coveries—J.  Henry 263 

Kew,  verification  of  barometers  at— J.  Welsh.     (R.  1859)  110 

miignetic,  at  Smithsonian  Institntion,  description  of— J.  E.  IIilgard.     (R. 

1859) 110 

physical,  on  a— J.  Henry.     (R.  1870) 244 

reports  of,  1879— E.  S.  Holden.     (R.  1879) 345,410 

reports  of,  18S0— E.  S.  Holden;  G.  H.  Boeiimer.    (R.  1880) 438,442 

Toronto,  instructions  by,  for  aurora  observations 148 

Observers.     See  Meteorological  stations  and  observers. 

meteorological,  of  Smithsonian  Institntion,  list  of.    (R.  1838) 224,373 

Occultations — 

inl852— C.  H.  Davis 29 

of  planets  and  stars  by  the  moon,  1853— J.  DowNES 54 

visible  in  the  United  States  during  the  years  18^18-1852— J.  Downks 8,  9^ 

10, 11,  29 

Occultator,  account  of— T.  Hill 101 

Ocean — 

fresh  water  in  the— W.  C.  Dennis.    (R.  1866) 214 

Indian,  cyclone  in  the— N.  Pike.    (R.  1867) .' 215 
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Oceanic  bonito— 

on  coast  of  United  States— G.  B.  Goodr;  T.  H.  Bean.    (P.  1878) 332 

(Oroynua pelamy8)j  occurrence  of,  in  Vinej'ard  Sound— V.  N.  Edwakds.    (P. 

1878) 332 

Odling,  W.     Scientific  work  of  Thomas  Graham.     (R.  1871) 249 

Odostomia  ocutiileus,  now  species  of,  from  Florida — W.  H.  Dall.    (P.  1883).. .    548 

0£iiLEii,  A.    Stone  cists  near  Highland,  Madison  County,  Hi.     (U.  1879) 345 

Oersted,  H.  C,  memoir  of,  by  E.  De  Beaumont.    (R.  1868) 224 

(Estrelata — 

fisheri— R.  RiDOWAY.    (P.  1885) 650 

defilippiana— R.  Ridgway.     (P.  1885) 650 

Officers — 

and  establishment  of  the  Smithsonian  Institution  and  National  Museum....  449 

and  Regents  of  Smithsonian  Institutiou,  1846,  list  of •.       N 

collaborators,  employes,  etc.,  of  Smithsoniau  Institution,  National  Museum, 
Geological  Survey,  Bureau  of  Ethnology,  and  Fish  Commission,  di- 
rectory of 466 

Ogemaw  County,  Mich.,  ancient  forts  in— M.  T.  Leach.    (R.  1884) 620,623 

Ohio- 
ancient  earth-works  in,  sketch  of~I.  DiLLB.    (R.  1866) 214 

ancient  remains  in— J.  P.  MacLean.    (R.  1885) 645,649 

ancient  works  in,  descrifttions  of— C.  Whittlesey 37 

Ashland  County — 

earth-works  in— G.  W.  Hill.    (R.  1877) 323 

mounds  and  earth- works  in— U.  B.  Case.    (R.  1881) 481,515 

Ashtabula  County,  double- walled  earth-work  in— S.  D.  Pbbt.     (R.  1876)..     299 

Butler  County,  signal  mounds  of— J.  P.  MacLean.    (R.  1882) 535,540 

Butler  County,  mounds  in— J.  P.  MacLean.    (R.  1883) 588,593 

Dayton, ancient  relics  at— Aug.  A. FoBKSTE.    (R.  1883) 588,593 

Highland  County,  earthwork  in— J.  P.  MacLean.    (R.1883) 588,593 

Holmes  County,  flint  instruments  in— H.  B.  Case.    (R.  1877) 323 

Jones  Station,  Butler  County,  earthworks  near— J.  P.  MacLean.    (R. 

1881) 481,515 

Kelley's  Island,  climate  of— G.  C.  Huntington.    (R.  1866) 214 

Licking  County,  Flint  Ridge,  sketch  of— C.  M.  Smith.     (R.  1884) 620, 623 

Marietta,  meteorological  observations  at — S.  P.  Hildreth  ;  J.  Wood 120 

Miami  County,  earthworks  and  mounds  in— £.  T.  Wilthbiss.    (R.  1884) . .  620, 623 

mounds  in,  fragment  of  cloth  from«  report  on — J.  G.  Hunt.    (P.  1883) 548 

northern.antiqultiesof— G.W.Hill.    (R.1874) 286 

Perry  County,  antiquities  of— W.ANDERSON.     (R.1874) 286 

River,  Blennerhassett's  Island, remains  on— J.  P.  MacLean.    (R.  1882)  . .  .535, 540 

River,  habits  of  bhick  bass  of  the— J.  EoFF.     (R.  1854)  75 

River,  suggestions  for  improvement  of  navigation  of— C.  Ellet,  Jr ..-". 13 

Trumbull  County, mound  in— F.Miller.    (R.1877) 323 

Trumbull  County,  mound  near  Braceville— S.  N.  Luther.    (R.  1881) 481,515 

Oil- 
coal,  explosibility  of— Z.  Allen.    (R.1861) 149 

porpoise,  mai^ufacture  of— C.  Cook.    (P.  1878) •.    332 

rock,orpetroleum,history  of— T.S.Hunt.    (R.  1861) 149 

Oil-shark  of  southern  California— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1880) 425 

Old-WorUl  birds  in  National  Museum,  catalogue  of— R.  Ridgway.     (P.  1881) 467 

Oligoceno  fossils,  check-list  of— T.  A.  Conrad 200 

Olmos,  Peru,  account  of  solar  eclipse  at — J.  M.  GiLUSS 100 

Olmsted,  D     Aurora  borealis,  recent  secular  period  of ^ 81 

Olnet^S.T.    List  of  Rhode  Island  alg» 241 
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Omaha — 

myth— J.  O.  Dorset.    (E.1879-'80) 476 

sociology— J.  O.  Dorset.    (E.  1881-'82) 631 

Ometepe,  Nicaragua,  antiquities  from— Charles  C.  Nutting.    (R.  1883) 588, 593 

ODchidium  floiidanum,  notes  on— W.  H.  Dall.     (P.  1885) 650 

Onondapca  County.  N.  Y.,  antiquities  of— W.  M.Beauchamp.     (R.  1881) 481,515 

Onos  rufus,  new  species  of,  synopsis  of— T.  Gill.    (P.  188:J) 548 

Onychotes  gruberl— R.  Ridgway.     (P.  1885) 650 

Oology- 
North  American.    Part  i.    Raptores  and  fissirostres— T.  M.  Brewer 89 

of  Kerguelen  Island— J.  H.  Kidder  ;  E.  Coues 204 

Opening  and  closing  of  Kennebec  River,  Maine— R.  H.  Gardiner.    (R.  1858) 109 

Opheosaurus  ventralis,  remarks  on  osteology  of— R.  W.  Shupeldt.    ( P.  1881) 467 

Ophiacantha — 

fraterna,  new  species,  description  of— A.  E.  Verrill.     (P.  1885) 650 

gracilis,  new  species,  description  of— A.  E.  Verrill.     (P.  18^5) , 650 

varispina,  new  species,  description  of— A.  E.  Verrill.     (P.  1885) 650 

Optichthys,  nomenclature  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) 518 

Ophioglycera  gigantca,  new  genus  and  new  species,  description  of— A.  E.  Ver- 
rill.    (P.  1885) 650 

Orbit— 

and  phenomena  of  meteoric  fire-ball — J.  H.  Coffin 221 

of  Neptune,  investigation  of,  with  tables  of  its  motion — S.Newcomb 199 

of  Uranus,  investigation  of,  with  tables  of  its  motion — S.Newcomb I.  262 

Orbits,  planetary,  secular  variations  of— J.  N.  Stockwell.     (R.  1871) 249, 232 

Orcutt,  Charles  R.  (Comments  on,  by  W.  H.  Dall.  )  Notes  on  the  mollusks  of 
the  vicinity  of  San  Diego,  Cal.,  and  Todos  Santos  Bay,  Lower  Califor- 
nia.   (With*  Plate  xxiv.)    {LameVaria  diegoensiSf  Dall,  n.s.,  Cofcum 

orcutti,  Dall, U.S.)    (P.  1885) *. 650 

Orcynus  pelamys  (oceanic  bonito),  occurrence  of,  in  Vineyard  Sound,  Massachu- 
setts—V.  N.  Edwards.     (P.1878) .' 332 

Oregon — 

fishes  of,  notes  on  collection  of— D.S.Jordan.     (P.1878) 332 

jargon  of— B.  R.  Mitchell  ;  W.W.  Turner 68 

notes  on  Bendire's  collection  of  fishes  from — T.  H.  Bean.    (P.  1882) 518 

trade-language  of— G.  Gibbs , 161 

Ores- 
collected  on  geological  survey  in  Michigan,  catalogne  of— C.  T.  Jackson. 

(R.  1854)  75 

rocks,  minerals,  and  fossils,  catalogue  of— J.  Locke.   (R.  1854) 75 

Organic  bases— A.  Bauer.     (R.  1872) 271 

Organisms.     See  Microscopic. 
Organization — 

and  objects  of  the  U.  S.  National  Musuem— G.  B.  Goodk.    ^P.  1881) 467, 459 

of  local  scientific  societies — J.Henry.     (R.  1875) 298 

of  Smithsonian  Institution,  programme  of P,  J,  "338 

of  Smithsonian  Institution,  report  of  American  Academy  of  Arts  and  Sciences 
on— E.  Everett;  J.  Sparks;  B.  Peirck;    H. W.  Longf|5llow;   A. 

Gray.    (R.1853) 67 

of  Smithsonian  Institution,  report  of  Committee  of  Regents  on B,Ii,  328 

plan  of,  and  regulations  of  the  U.  S.  National  Museum — G.  B.  GOODE.     (P. 

1881) 467,445 

Organized  bodies,  natural  history  of— E.  J.  Marev.    (R.  1867) 215 

O'Reilly,  Henry,  deposition  of  J.  Henry  in  case  of  S,  F,  B,  Morse  vs 115 


Digitized  by  VjOOQ IC 


CATALOGUE   OF  PUBLICATIONS.  799 

Origin— 

and  history  of  the  Smithsouian  lustitation— W.  J.  Rhbbs 328 

and  propagation  of  disease— J.  C.  Dalton.    (R.  1873) 275 

offeree— W.B.Tatixjr.    (U.lfiJO) 244,375 

Ornament,  gold,  from  a  mound  in  Floiida,  observations  on— C.  Rau.     (R. 

1877) 323,440,403 

Ornamental  stones  of  the  United  States,  plan  for  a  collection  of,  for  New  Orleans 

Exposition  of  1884-*85— G.  P.  Mkrrill.    (P.  1884) 598 

Ornaments,  gold,  silver,  and  other,  found  in  Florida— J.  Francis  Lk  Baron.    (R. 

1882) 535,540 

Ornithological — 

explorations  in  the  Commander  Islands  and  in  Kamtsohatka,  results  of — L. 

Stejneobr 624 

generic  names,  notes  on  some  apparently  preoccupied— L.  Stejnegsr.    (P. 

1885 650 

notes  on  collections  made  in  Japan  in  1882— P.  L.  JouY.    (P.  1883) 548 

Ornithology.    See  Birds. 

American,  use  of  trinomioals  in — L.Stejnegbr.     (P.  1884) 607 

of  Caribee  Islands— F.  A.  Oder.    (R.1878) 341 

of  Hawaiian  and  Fanni ng  Islands  and  California  — T.  H.  Streets 303 

of  Kerguelen  Islands— J.H.Kidder;  E.Coues 293 

Ortalidas,  monograph  of— H.  LoEW 256 

Orthoptera— 

bibliography  of— S.  H.  ScUDDER 189 

instructions  for  collecting— P.  R.UnLER.     (R.1858) 109 

of  North  America,  catalogue  of— S.  H.  ScuDDER 189 

Oryzoborus  nuttingi,  new  species  of,  from  Nicaragua— C.  C.  Nutting.     (P.  1883)  548 

Osborne,J.A.     Account  of  lightning  discharges.     (R.1867)/ 215 

Osmenis  attenuatus,  new  species  of  California  fish,  description  of— W.N.LocK- 

inoton.    (P.  1880) 425 

Osseous  fishes,  viviparous,  development  of— J.  A.  Rtder.     (P.  1885) 650 

OsTEN  Sackbn,R. — 

Bibliography  of  diptera 270 

Catalogue  of  descri  bed  diptera  of  North  America 102,  270 

Diptera  of  Kerguelen  Islands 294 

Directions  for  collecting  and  preserving  diptera 102 

Monograph  of  Tijni/jdo? 219 

Monographsof  diptera  of  North  America.    (Partiv) 219 

OsTEN  Sacken,  R.;  LoEW,  H. — 

Instructions  for  collecting  diptera.     (R.  18.58) 109 

Monographs  of  diptera  of  North  America.     (Parts  i,ii) '.  141,171 

Osteological  characters  of  the  LutJanintB—T.  Gill.     (P.  1884) 607 

Osteology — 

and  mounds  of  the  mound-builders  of  Wisconsin— J.  N.  Db  Hart,    f  R.  1877)  323 

of  Opheo8auru$  rcn/raZi*- R.  VV.  Shufeldt.    (P.  1881) 467 

OstraciontidiB  (trunk  fishes),  a  study  of,  with  notes  on  American  species— G.  B. 

GooDE.     (P.  1879) 333 

Othonops  cos,  a  new  gobioid  fish  from  San  Diego,  Cal. — ft.  Smith.     (P.  1881)..  467 

Ovis  mon tana  dalli,  new  geographical  race  of— E.  W.  Nelson.    (P.  1884) 607 

Owen,  D.  D.— 

Catalogue  of  geological  specimens.    (R.  1854) 75 

Report  on  building  stones.    (R.  1847) H,329 

Owen,  R.  D.    Hints  on  public  architecture •. P 

Owl,  description  of  a  new,  from  Porto  Rico— R.  Ridqway.    (P.  1881 ) 467 

Ox,  American,  extinct  species  of— J.  Leidy 41 
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Oxygen  and  its  combination Hy  lecture  on— G.  I.  Chace.     (R.1855) 77 

Ozone — 

and  antozone— C.  M.  Wethkrill.    (R.  1864) •. 188, 355 

notice  of  C.  F.  Schoeuleiii,  the  discoverer  of.     (R.  1868) 224 

P. 

Pacific  coast- 
fishes  from,  descriptions  of  new— D.  S.  Jordan  ;  C.  H.  Qilbebt.    (P.  1881). .     467 

fishes  from,  distributed  in  1»^1—D.  S.  Jordan  ;  P.L.  JouY.    (P.lSal) 467 

fishes  of.     5cc  D.S.Jordan;  C.H.  Gilbert. 

bibliography  of— T.  H.  Bean.    (P.  1881) 467 

bibliography  of— T".  Gill 463 

notes  on— D.  S.  Jordan  ;  C.  H.  Gir.BERT.     (P.  1881) 467 

of  tropical  America,  fishes  known  from,  list  of— D.  S.  Jordan.    (P.  18S5). ..     650 

Pacific  Islands,  natural  history  of— W.  H.  Pease.    (R.  1862) 150 

Packard,  A.  S.— 

Directions  for  collecting  and  preserving  insects 261 

Memoir  of  H.  J.  Clark   242 

Packard,  F.  A.    Project  of  outline  history  of  education  in  the  United  States. 

(R.  1863) 187 

Page,  C.  G.    Report  on  effect  of  frost  on  building  stones.    (R.  1847) H,  329 

Paleontology — 

list  of  generic  names  employed  in — S.  H.  Scudder .'    470 

of  the  upper  Missouri— F.  B. Meek ;  F.V.Hayden 172 

principles  and  methods  of— T.  H.  Huxley.    (R,  1869) 228 

Palafittes  or  lacustrian  constructions  of  the  lake  of  Neucb&tel — E.  Desor.     (R. 

1865) * 209,360 

Palenque  tablet  in  the  U.  S.  National  Museum  — C.  Rau 331 

Paleozoic  invertebrate  fossils,  department  of,  National  Museum,  report  of  curator 

for  1884.     (R.  18840 .' 648 

Palermo,  evaporation  observed  at,  in  1865,  1866— P.  Tacciiini.     (R.  1870) 244 

Palm  IE  Ri,  Professor — 

Electro-magnetic  seismograph.    (R.  1870) 244 

Presence  of  electricity  during  fall  of  rain.    (R.  1870) 244 

Panama — 

Bradley's  collection  of  fishes  from,  list  of— D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.  1882) 518 

new  species  of  Myrophia  and  Chloroecombrua  from,  description  of— D.  S.  Jor- 
dan; C.H.Gilbert.     (P.1882) 518 

new  species  of  Soiccna  scierra  from,  description  of— D.  S.  Jordan;  C.  H.  Gil- 
bert.    (P.  1884) 607 

new  species  of  Urolophus  from,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.1882) *. 518 

Rowell  collection  of  fishes  from,  list  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1882) 518 

shells  of,  review  of  C.  B,  Adams's  catalogue  of— P.  P.  Carpenter 252 

Pancreas,  observations  on  the — J.  Jones 82 

Pandalus  dapifer,  new  species  from  Arctic  Alaska,  description  of— J.  Murdoch. 

(P.  1884) 607 

Pandoridao,  contributions  towards  a  monograph  of  the — P.  P.  Carpenter 252 

Pantaleou,  Guatemala,  antiquities  of— C.  E.  Vreeland;  J.  F.  Bransford.     (R. 

1884) 623,619 

Paper  molds,  Instructions  for  taking— A.  P.  Niblack.    (P.  1883) 590 
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Papers- 
baaed  on  ccUectioDs  in  the  National  Muacnm.    ( R.  1864,  ii) 648 

by  inveatigatoTs  not  officers  of  the  Museum,  based  on  Museum  material.     (R. 

1884,11) 648 

by  officers  of  the  National  Mnseam.    (R.1884,  u) 648 

relating  to  anthropology — 

(B.1881) '. 515,481 

(B.  1882) 540,535 

(R.1883).: 593,588 

(R.1884) 62:),  620 

(B.1885) 648,646 

Paralepis  comsoans,  new  species  of  Paralepis,  description  of— D.  S.  Jordan  ;  C. 

H.GILBKBT.    (P.1880) 425 

Paralichthys  lethoatigma,  new  specimen  from  Saint  John's  River,  Florida— D.  S. 

Jordan;  S.E.Mbek.    (P.1884) 607 

Parapenseasgoodoi,  description  of— S.  I.  Smith.    (P.  1885) 650 

Parapensdus  megalops,  description  of— S.  I,  Smith.  (P.  1885) 650 

Parasites— J.  Leidy 44 

Parasites  of  the  heasian  fly— C.V.RiLKY.  (P.1885) 650 

Parasitic  copepoda  from  American  waters,  annotated  list  of,  described  speci- 
mens of,  contained  in  the  U.  S.  National  Museum- R.  Rathbun.    (P. 

1884) 607 

Paris — 

Academy  of  Sciences,  historical  sketch  of  the— M.  Floursns.    ( R.  1862) 150 

Anthropological  Society  o^  history  of  transactions  of,  1865  to  1867 — P. 

BuocA.    (R.  1868) 224 

Exposition.    See  French  Exposition. 

Milium  d'Histoire  Naturelle,  typical  specimens  of  A^ierican  fishes  in  the — 

D.S.Jordan.    (P.  1879) 333 

Parker,  P.— 

Biographical  notice  of  L.  Agassis.   (R.  1873) 275,329 

Eulogy  on  Henry  Wilson.    (R.1875) 298,329 

Parophrys  ischyurus,  new  species  of  flounders  from  Puget  Sound,  descrip- 
tion of— D.  S.  Jordan  ^r  C.H.GILBBRT.  (P.1880) 425 

Parrot,  new  species  of,  of  genus  Chirue^  from  Dominica— G.  N.  Lawrence.    (P. 

1880) i 425 

Parthenogenesis  in  the  an imal  kingdom— G.  A.  Kornhuber'.    ( R.  1871 ) 249 

Parthenia  cedrosa,  new  apeciea  of,  from  Florida— W.  H.  Dall.    ( P.  1883) 548 

Parvin,J.B.  Habita  of  the  gopher  of  niinoia.  (R.1854) 75 

Paaaer  aaturatua  from  Liu-Eiu  Islands,  Japan— L.  Stejneoer.    (P.  1885) 650 

Passerculus — 

beldingi,  new  species  from  California— R.  Ridqway.    (P.  1884) 607 

sandwichensis  bryanti,  new  subspecies  froni  California— R.  Ridqway.    (P. 

1884) 607 

Pastinacus,  generic  name  of— 8.  Garman.    (P.1885) 650 

Patagonia,  human  remains  from— A.  RiED.    (R.  1862) 150 

Patella,  forms  assumed  by  the,  in  birds— R.  W.  Shufeldt.    (P.  1884) 607 

Patent  Office,  U.  S.,  metoorologioal  observations  nnder  the  direction  oL    Vols. 

I,  II 157,182 

Patterson,  Rev.  George.   Antiquities  of  Nova  Scotia.  (R.1881) 481,515 

Patterson,  R.  ;  Sh arpless,  T.    Phonography.  ( R.  1856) 91 

Patpon,  a.— 

Antiquities  of  Knox  County,  Ind.    (R.  1873) 275 

Antiquities  of  Lawrence  County,  111.  (R.  1873) 275 

Peabody,  a.  p.    Scientific  education  of  mechanics  and  artisans.  (B.  1872)  .  .271, 380 

H.  Mis.  170 51  ^  ,    ^ ^  .    . ..  ,,.,.> 

Digitized  by  VjvJvJVIw 


802  CATALOGUE    OF   PUBLICATIONS. 

Pealk,  T.  B.— 

Ancient  mound  in  Saint  Louis,  Mo.   (R.1861)...: 149 

Method  of  proserving  lepidoptora.   (R.  I86i5) 187 

Prehifitoric  remains  in  vicinity  of  city  of  Washington,  D.  C.   (R.  1872) 271 

Uses  of  hrain  and  marrow  of  animals  amoug  lucliaus  of  North  America. 

(R.1870) 244 

Pearce,  J.  A.,eulogy  on -A.  D.  Bache.   (R.18G2) 150,329 

Pearce,  J.  A.- 
Noticeof  RichardBush.   (R.1859) 110,329 

Report  of  Committee  of  Begents  on  distribution  of  Smithsonian  income. 

(B.1853) 67 

Pease,  W.  H.— 

Acknowledgment  for  shells,  etc.   (B.1861) 149 

Natural  history  of  Pacific  Islands.    (B.1862) 150 

Pediculati,  supplementary  note  on— T.  Gill.  (P.  1882) 518 

Pedipeselongatus,  notes  on— W.  H.  Dam-.   (P.  1885) fi50 

Pedro  II,  Dom,  biographical  sketch  of— A.  Fialho.  ( R.  187G) 290 

Peet,  S.  D.  Doable- walled  earthwork  in  Ashtabula  County,  Ohio.    (B.  1876) . .  299 
PsiRCB,  B.,  and  others.    Report  of  American  Academy  of  Arts  and  Scicnoes  ou 

organization  of  Smithsonian  Institution.  (B.  1853 ) 67 

Pxlties,  F.A«    Memoir  of  J. C.  A. Peltier.  (R.1867) ,  215 

Pdtier,  J.  C.  A.— 

memoir  of,  by  F.A.Peltier.    (B.1867) 215 

scientific  researches  of.    (B.1867) 215 

Pempheris  poeyi,  new  species— T.  H.  Bean.  (P.  1885) 650 

Pen»ide,  from  recent  dredgings  of  Fish  Commission— S.  I.  Smith.    (P.  1885) . . .  650 

Pendulum,  problems  of  rotary  motion  presented  by  the— J.  G.  Barnard 240 

Pennsylvania — 

Berks  Connty,-  Potsdam  Sandstone  or  Conglomerate  from,  note  on — G.  P. 

Merrill.    (P.1882) w 518 

Bucks  County,  Remains  in--JoHN  A.  Buth.    (B.  1883) 588,5SK3 

Centre  County,  Spruce  Creek  Valley,  account  of  a  tornado  iu^J.  B.  Meek. 

(B.  1871) 249 

Chester  County,  birds  of— V.  Barnard.    (R.1860) 147 

Chester  County,  history  of— W.  Darlington.    (R.  1862) 150 

Cinnamon  bear  from— F.H.  True.    (P.  18^) 518 

magnetic  survey  of— A.  D.  Bache 166 

Newcastle,  old  Indian  village,  Kushkushkec,  near— E.  M.  McConnbll.    (R. 

1871) 249 

rock-carvings  in— F.  G.  Galbraith.    (R.1881) 481,515 

southwestern,  antiquities  of— Horace  Hayden.    (R.  1881 ) 481 ,  515 

western,  ancient  mound  in— W.  M.  Taylor.    (R.  1877) 323 

Pensaoola,  Fla. — 

collection  of  fishes  from,  obtained  by  Silas  Steams,  notes  on,  with  descrip- 
tion of  two  new  species— D.  S.  Jordan.    (P.1884) 607 

description  of  new  species  of  amber  fish  {Seriola  StearnHi)  firom— G.  B. 

GOODE.    (P.1879)  333 

fishes  observed  at,  notes  on— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) 518 

new  species  of  fishes  collected  by  S.  Stearns  at,  description  of— D.  S.  Jordan  ; 

J.Swain.    (P.1884) 607 

Pepin,  Lake,  antiquities  on  the  banks  of— L.  C.  Estes.    ( R.  1866) 2 14 

Perca  flavescens,  notes  on— F.  Stbindachner.    (P.  1878) 332 

Percidffi}  notes  on— D.  S.  Jordan 306 

Perch,  yellow,  note  on  scientific  name  of— D.  S.  Jordan.     ( P.  lUSb) 650 

Perennibranchiates,  acknowledj^men t  of— J.  G.  Fisher.    ( R.  1863) 1*87 


Digitized  by 


vJoogle 


CATALOGUE   OF   PUBLICATIONS.  803 

Perforated  tablet  of  stone  from  New  York— William  Wallace  Tooker.    (B. 

1881) 481,515 

Periodical  phenomena — 

directions  for  registry  of 148 

observations  on,  1851  to  1859— F.  B.  Hough 182 

registration  of— J.  Henry.    (R.  1855) 77 

registry  of 65,148 

Teriodicals — 

deposited  in  Library  of  Congress,  meteorological  articles  iu.    (R.  1873) 275 

in  Library  of  Smithsonian  Institution.    Parts  i,  ii;  foreign  works;  1866..  73, 85 

117, 179 

received  by  the  Institution,  list  of.    (R.  1880) 436, 442 

received  in  reading-room  of  Smithsonian  Institution  iu  1853,  check  list  of..       Q 

scientific  and  technical,  catalogue  of— H.  C.  Bolton 546, 514 

Perbine,  T.  M.— 

Antiquities  of  Union  County,  111.    (R.1873) 275 

Mounds  near  Anna,  Union  County,  III.    (R.  1872) 271 

Persistence  of  images— F.N.  MoiGNO.   (R.1866) 214 

Perspiration  and  respiration,  apparatus  for  testing  results  of— M.  Pettenkofer.* 

(R.1864) , I3.i 

Peru- 
earthquake  in,  August  13, 1868— J.  V.  Campbell.    (R.  1870) 244 

Indians  of— F.  L.  Galt.  (R.1877) 323 

Olmos,  total  eclipse  of  sun,  September  7, 1853,  observed  near — J.  M.  Qilliss  100 
Pesux,M.  Relation  between  barometric  variations  and  general  atmospheric 

currents.  (R.1877) L 323,393 

Petkr,  R.— 

Ancient  mounds  in  Kentucky.    (R.  1872) 271 

Ancient  mound  near  Lexington,  Ky.  (R.  1871) 240 

Petite  Anse  Island,  salt  deposit  on— E.  W.  Hilgard 248 

Petitot,  E.    Account  of  the  Indians  of  British  America.     (R.  1865) 200 

Petrel- 
new,  from  Alaska— R.  RiDOWAY.   (P.  1882) 518 

supposed  new,  from  Sandwich  Islands,  description  of— R.  Ridoway.   (P. 

1881) 467 

Petroleum — 

collections,  circular  in  reference  to— S.  F.  Baird.    (P.  1881) 467, 447 

or  rock-oil,  history  of— T.  S.  Hunt.    (R.1861) 149 

Petromyjon  bairdii,  subgenus  and  new  species  of,  synopsis  of— T.  Gill.    (P. 

1883) 548 

PetromyzontidflB,  genera  of,  notes  on— D.  S.  Jordan  ;  C.  H.  Gilbkut.    (P.  1883) .    548 

Petromyzontids,  note  on— T.  Gill.    (P.  1882) 518 

Pelropaulonski,  undescribed  birds  from,  collected  by  L.  Stejneger— R.  Ridgway. 

(P.  1883)  548 

Pettenkofer,  M.  Apparatus  for  testing  the  results  of  perspiration  and  respira- 
tion. (R.1864) 188 

Pettigrew,  J.  B.  Modes  of  flight  in  relation  to  aeronautics.    (R.  1867 ) 215 

Penca  Mexicana  (Law.)  a  sparrow  new  to  the  United  States.    (P.  1885) 650 

Phasnogamia  of  Kerguelen  Island — ^A.  Gray 294 

PhalangidsD,  instructions  for  collecting— H.  C.  Wood.    (R.  1866) 214 

PharmacopcBias  of  all  nations,  report  on— J.  M.  Funt 560 

Phenomena- 
accompanying  the  propagation  of  electricity  in  highly  rarefied  elastic  fluids— 

A.  DeLaRive.     (R.  1863) 187 

in  telegraphic  lines  during  the  aurora  borealis— G.  B.  Donati.  (R.  1872) ...    271 
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• 
Phenomena — Continued . 

natural,  obuervationa  on— S.  Masterman.    (R.  1857) 107 

of  contact,  studies  on—T. L.  Phipson.    (R.  1862) 150 

of  flight  in  animal  kingdom— K.  J.  Mare Y.     (R.  1869) 228 

of  meteoric  fire-ball — J.  H.  Coffin 221 

of  precession  and  nutation — J.  O.  Barnard 310 

periodical  registration  of— J.  Henry.    (R.  1855) 77 

Philadelphia- 
Academy  of  Natural  Sciences,  report  on  shells  presented  to— J.  Leidy;  G. 

W.Tbton.    (R.  1865) 209 

exhibit  a,t-~See  Centennial. 

magnetic  and  meteorological  observations  at— See  A.  D.  Bache. 
memorial  of  citizens  of,  relative  to  Lowe's  aeronautic  voyages  across  Atlan- 
tic.   (R.  1860) 147 

Philups,  B.    Two  letters  on  work  of  the  Museum.    (P.  1881) 467,454 

Philological  circular— G.  Gibbs.    (R.  1862) 156 

Philology- 
Indian— W.  W.  Turner.    (R.  1851) 51 

instructions  for  research  relative  to— G.  Gibbs 160 

Philosophical  Society  of  Washington- 
Bulletins  of—  ! 

Vols.  i-in.    March,  1871,  to  June,  1880 423     ; 

Vols.  1, 11,  in 423,497     ; 

Vol.  IV 504,498     • 

Vol.  V 504,503 

Vol.  VI 543 

Vol.  vu 592      A 

Vol.  vm •- 636      I 

memoir  of  Joseph  Henry  read  before  the— W.  B.  Taylor 356, 339      ' 

notes  on  life  and  character  of  Joseph  Henry  read  before  the— J.  C.  Wel-  | 

LINO 356,338        I 

proceedings^  of,  on  death  of  Joseph  Henry 356        | 

Philosophy- 
annals  of,  contributions  to,  by  J.  Smithsou.     (R.  1853) 67,330 

Batavian  Society  of  Experimental,  of  Rotterdam.    Prize  questions.     (R. 

1861) 149 

Phipson,  T.  L.    The  catalytic  force  or  studies  on  the  phenomena  of  contact. 

(R.  1862) 150 

Phlegmasia,  disease  of,  bibliography  of  works  on— W.  W.  Keen 300 

Phoca  ( Hisliophoca)  fasciata,  skeleton  of— F.  W.  True.    (P.  1883) 548 

Phocsena  dalli,  new  species  of  porpoise  from  Alaska— F.  W.  True.    (P.  1885) . .     650 
Phonetic  language,  vocal  sounds  of  L.  Bridgman  compared  with  elements  of— ^ 

F.  LnsBER 12 

Phonography—T.  Sharpless  ;  R.  Patterson.    ( R.  1856) 91 

Phonography,  institutions  in  which,  is  taught.    (R.  1856) 91 

Phonology,  comparative,  of  four   Sioux  languages— J,  Owen  Dorset.    (R. 

1883) 588,593,605 

Phos  intricatus,  new  species  of,  from  Florida— W.  H.  Dall.     (P.  1883) 648 

Phosphatio  sandstone  from  Hawthorn,  Fla.— G.  W.  Hawes.    (P.  1882) 518 

Photo-chemistry— J.  Jamin.    R.  1867) 215 

Photographs  of  Indians,  list  of 216 

Photography —  , 

astronomical,  progress  in — Dr.  Lee.    (R.  1861) 149 

celestial,  use  of  silvered-glass  telescope  in— H.  Draper 180 

PhronimidflB,  study  of  the— T.  H.  Streets.    (P.  1882) .^ . . .    518 
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Phycia— 

Chester!  from  deep-sea  fauna  of  northwestern  Atlantic,  description  of— G. 

B.  Goodk;  T.  H.  Bkan.    (P.  1878) 332 

Earlii,  new  hake,  from  South  Carolina,  description  of— T.  H.  Bean.    (P. 

1880) 425 

regins  from  North  Carolina,  note  on  occurrence  of— T.  H.  Bkan.    (P.  1880).    425 
Physical — 

atlas  of  North  America,  proposed— G.  Gibbs.    (B.  1866) 214 

enthnology,  lectures  on— D.  Wilson.    (B.  1862) 150 

geography  of  Mississippi  Valley — C.  Ellet,  Jr 13 

geography  of  North  Amerlw^-J.  G.  Cooper.    (B.  1858) 109,351 

geography  of  North  American  Continent — J.  Froebbl.  (R.  1854) 75 

geology,  department  of,  National  Museum,  report  of  curator  for  1884.   (R. 

1884,1) 648 

meteorological  and,  tables— A.  Guyot 522,538 

observations  in  the  Arctic  Seas— 1. 1.  Hates 196 

observations  in  the  Arctic  Seas — ^E.  K.  Kane 198 

observations  in  the  Arctic  Seas — ^F.  L.  McClintock 146 

observatory,  on  a— J.  Henby.    B.  1870) 244 

sciences,  on  the  relation  of,  to  science  in  general — H.  Helaiiioltz.  (B.  1871 ) .    249 

tables— A.  Guyot 153 

Physios — 

account  of  progress  in— G.  F.  Barker- 

1879,1880.    (B.  1880) 442,429 

1881.     (B.  1881) 515,485 

188S.    (B.  1882) 540,529 

1883.-    (B.  1883) 593,578 

1884.  (B.  1884) 623,613 

1885.  (B.  18^) 649,638 

and  National  History,  Geneva  Society  of— See  Geneva. 

present  fundamental  principles  of— F.  J.  Pisko.  (E.  1879) 345 

report  on  recent  progress  in,  electricity,  galvanism— J.  MOller.    (R.  1855- 

1868) 77,91,107,109 

syllabus  of  a  course  of  lectures  on— J.  Henry.    (R.  1856) 91 

terrestrial,  articles  oh— J.  V.   Campbell;    Professor  Palmieri;  W.  W. 

Johnson;  W.  D.Sargent.    (R.  1870) 244 

Physicnlus  fulvus,  new  species  of,  collected  in  1^1  by  U.  S.  Fish  Commission, 

description  of— T.  H.  Bean.    (P.  1884) 607 

Physiological  investigations  of  vertebrata— J.  Jones 82 

Physiology- 
electro,  lectures  on— C.  Matteucci.     (R.  1865) 209 

offever— H.  C.  Wood 357 

of  lucernarians— H.  J.  Clark 242 

of  rattlesnake — S.  W.  Mitchell i;^ 

of  respiration  in  chelonia— S.  W.  Mitchell;  G.  R.  Morehouse 159 

Piazzi's  astronomical  observations,  discussion  of— B:  A.  Gould.    (R.  1863) 187 

Pickering,  C.    Gliddon  mummy  casein  Museum  of  Smithsonian  Institution  . .  208 

Pictographs  of  the  North  American  Indians— G.  M  allery 652 

Picture  writing,  Central  American,  studies  in— E.  S.  Holdrn.     (E.  1879-'80)  ..     476 

PiDGEON,  W.    Ancient  burial  mound  in  Indiana.     (R.  18(57) 215 

PiERSON,  W.  M.    Discovery  of  large  meteorite  in  Mexico.    (R.  1873) 275 

PiKE,N.    Cyclone  in  Indian  Ocean.     (R.  1867) 215 

Pike  County,  111.,  mounds— Joseph  C.  Watkins.    (R.  1881) 481,515 

Pilar,  G.    Revolutions  of  crust  of  the  earth.     (R.  1876) 299 

Pile  work  antiquities  of  Olmutz.    (R.  1866) 214 
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PiLUNO,  J.  C.    Catalogue  of  liDguistic  mannscripts   ia  library  of  Bureaa  of 

Ethnology.    (E.1879-'80) 476 

Pima  Indians  of  Arizona— F.  E.  GrossmaH.    (R.  1871) 249 

Pinna,  cretaceous,  from  New  Mexico,  description  of  new — C.  A.  Whitb.     (P. 

1880) 425 

Pipo  fishes  (siphostoma)  of  Key  West,  Fla.,  notes  on-^.  Swain;  S.  £.  Mkkk. 

(P.  1884) COT 

PiRZ,  A.    Methods  of  making  and  preserving  pliMter  casts.    (P.  1881) 467 

Pisces,  class,  arrangement  of— T.  Gill 247 

PisKO,  F.  J.  Present  fundamental  principles  of  physics.  (B.  1870) 345 

Pitcher  plant,  new  (Darlingfonia  Calif ornica\  from  California— J.  Torbey 61 

Pits  at  Embarrass,  Wi8.—E.  E.  Breed.     (R.  1877) 323 

Pittasoma  michleri  zeledoni,  new  subspecies  from  Costa  Rica,  description  of— 

R.RIDGWAY.    (P.  1883) 548 

Pittsburgh,  on  Des  Moines  River,  composition  of  ancient  {lottery  found  at — R. 

N.  Dahlberg;  C.  DAnLBBRO.     (R.1879) 345 

P  an  of— 

a  bibliography— J.  Friedlander.     (R.1858) lOQ 

American  ethnological  in vestigation— H.  R.  Schoolcraft.    (R.  18^5) . . .  64.'>,  649 
installation  of  collections  in  the  U.  8.  National  Museum— G.  B.  Goodb.    (P. 

1881) , 467,472 

organization  and  regulations  of  U.  S.  National  Museum — G.  B.  Goodb.    (P. 

1881) 467,445 

preliminary,  for  collections  to  be  exhibited  at  the  World's  Industrial  and 
Cotton    Centennial   Exposition  of  18d4-'a^),  at  New   Orleans.    (P. 

1884) 607,597,598,599,602.604 

research  upon  the  atmosphere— C.  M.  Wetherill.    { B.  186G) 214 

Smithsonian  Building— R.  D.  Owen P 

Smithsonian  exhibit  at  Centennial— S.  F.  Baird.   (R.  1875) 2U8 

Planet.    See  Neptune,  Uranus.  ^ 

Planetary — 

disturbances,  lecture  on— E.  S.  Snell.    (R.  1855) 77 

motion,  general  integrals  of— S.  Newcomb 281 

motion,  pcrturbative  function  of,  tables  for  determining  values  of  coeffi- 
cients in— J.  D.  RuxKLB : 79,94 

orbitfl,  secular  variations  of  elements  of— J.  N.  Stockwell.     (R.  1871).249, 232 

Planetoids.    See  Asteroids. 

Planets — 

between  Mtfrs  and  Jupiter— Professor  Lespiault.    (R.  18C1) 140 

between  Mars  and  Jupiter,  lecture  on — E.  Loomis.    (R.  18.^4) 75 

occultations  of.    See  Downes,  J. 

Planisphere  of  the  visible  heavens  for  observations  of  meteoric  displays 359 

Plantse — 

Fr^montiante- J.  Torrey 46 

Wrightianse  Texano-Neo-Mexicanro.    Parts  i,  ii— A.  Gray 22, 42 

Plantamour,  E.  Report  on  transactions  of  the  Society  of  Physics  and  Natural 
History  of  Geneva,  July,  1864,  to  June,  1865 ;  July,  1874,  to  June,  1875.  (R. 
1865;  R.1877) 209..12:i 

Plants.    See  Torrey,  J.,  Gray,  A. 

collected  by  J.  C.  FriSmont  in  California— J.  Torrey 4C 

collected  by  C,  L.  McKay  in  Alaska,  list  of— F.  H.  Knowlton.    (P.  1835) . .     650 
collected  on  the  Commander  Islands  (Behringand  Copper  Islands)  by  Leon- 
hard  Stejneger,  notes  on— A.  Gray.    (P.  1834) C(r7 

cryptogamous,  present  state  of  knowledge  of— W.  Reiciiardt.    (R.  1871)..     249 
dates  of  blossoming  of— F.  B.  Hough 182 
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dates  of  defoliation  or  fall  of  leaf  of— F.  B.  Houon 182 

dates  of  foliation  of— F.  B.  Houon 182 

directions  for  collecting  and  preserving — L.  F.  Ward...' 460 

fossil,  Department  of,  National  Musenm,  report  of  curator  for  1884.    (R. 

1884,11) : 648 

report  1885,  ii 654 

fossil,  from  western  North  America,  descriptions  of— J.  8.  Nkwbrrry. 

(P.  1882) 518 

of  Arctic  America,  descriptions  of— A.  Gray 342 

of  the  Commander  Islands,  additional  notes  on  the— L.  Stbjnsoxr.    (P. 

1884) - 607 

of  Texas,  New  Mexico,  and  Mexico,  collected  by  C.  Wright— A.  Gray 22 

of  upper  Missouri,  list  of— T.  C.Porter.    (R.  1850) - 28 

of  Washington,  check-list  of— L.  F.  Ward 461 

report  on  department  of,  National  Mnsenm  for  1885— L.  F.  Ward.    (R. 

1885,11) (Ki4 

Plaster  casts- 
methods  of  making  and  preserring- A.  PiRZ.    (P.  1881) 467 

of  antique  and  modern  statues— W.  J.  Stonk.    (R.1855) 77 

of  heads  of  Indian  boys  and  girls  at  Hampton,  Va.— R.  H.  Pratt.    (P.  1879)  333 
of  heads  of  Indian  prisoners  at  Saint  Angnstinc,  Florida— R.  H.  Pratt.    (P. 

1878) 332 

Plateau,  F.    Rapid  preparation  of  myological  specimens.    (P.  1881 ) 467 

Plateau,  J.    Experimental  and  theoretical  researches  on  theilgnrosof  eqai- 
librinm  of  a  liquid  mass  withdrawn  from  the  action  of  gravity.    Parts 

i-vi.    (R.  1863-1866) 187,188.209,214 

Platessa— 

ferrnginea,  note  on— G.  B.  Goode;  T.  H.  Beak.    (P.  1878) 332 

rostrata,  note  on— G.  B.  GooDE ;  T.  H.  Bean.    (P.  1878) 332 

Platophrysnebnlaris,  new speeles,  deteription  of— D.  8.  Jordan;  C.  H.  Gilbert. 

(P.  1884) 607 

Platycnemism  in  Michigan— H.  Gillman.    (R.  1873) 275,393 

Platyrhina— 

exasperata,  generic  relations  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1880)  425 
triseriata,  new  ray  from  coast  of  California;  description  of— D.  S.  J6rdan; 

C.  H.  Gilbert.    (P.  1880) 425 

Platysomatichthys  stomias,  new  tlounder  from  coast  of  California,  description 

of— D.  8.  Jordan ;  C.H.Gilbert.    (P.  1880) 425 

Plectognath  fishes,  synopsis  of  the— T.  Gill.    (P.  1884) • 607 

Plectrophenax  hyperborens,  new  species,  from  Alaska— R.  Ridoway.   (P.  1884).  607 
Plectromns- 

craHsiceps,  description  of— T.  H.Bban.     (P.  1885) 650 

suborbi talis,  new  genus  and  species  of,  synopsis  of— T.  Gill.    (P.  1883) 548 

Plectostylus  of  Conrad,  remarks  on— C.  A.  White.    (P.  1883) 548 

Plcuronectes    glaber,  identity  of,   with  Enchalarodan  Putnami—T,  H.  Bran. 

(P.  1878) 332 

PleuronectidoD  of  8an  Francisco,  review  of— W.  N.  Lockin(5ton.    (P.  1879) 333 

Pleuronichthys  verticalis,  new  flounder  from  coast  of  California,  description  of— 

D.S.Jordan;  C.H.Gilbert.    (P.  1880) 425 

Plover,  new,  from  Chili— R.  RtDowAY.    (P.  1832) 518 

Plumage  of  rcgulus  calendula,  remarks  on— C.  W.  Beckham.    (P.  1885) 650 

Pcecilichthys — 

beani^Boleosoma   maculatum—D.  8.  Jordan.    (P.  1884) 607 

boani,  now  species,  description  of— D.  8.  Jordan.    (P.  1884) 607 
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bDrealiB,  new  species,  description  of~D.  S.  Jordan.    (P.  1884) 607 

neir  species  of,  in  National  Maseara,  description  of— D.  S.  Jordan.    (P. 

1884) 607 

qniescens,  new  species,  description  of— D.  S.  Jordan.    (P.  1884) 607 

polnstris;  new  species,  notes  on— C.  H.  Qilbbrt.    (P.  1884) 607 

sagitta,  new  species  of,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert. 

(P.  1883) 548 

swaini,  new  species,  description  of— D.  S.  Jordan.    (P.  1884) 607 

POE,  O.  M.    Account  of  lightning  discharges.    (B.  1867) 215 

PoKy,  A.    New  classification  of  clouds.    (R.  1870) 244 

Poet,  F.    Notes  on  American  species  of  genas  Cgbium,    (P.  1878) 332 

POOGENDORTF,  J.  C.    Usc  of  galvanometer  asmeasDrlng  instrament.    (R.  1859)  110 
Point-a-Pitre,  Gaadelonpe,  the  Gneode  collection  of  antiquities  in—0.  T.  Mason. 

(R.  1884) 6-^3,  €21 

Point  Barrow  expedition,  new  and  specially  interesting  shells  of  the— W.  H. 

Daix.    (P.  1884) C07 

Points,  spear  and  arrow,  primitive  manufacture  of,  along  line  of  Savannah 

Rivei^C.  C.  Jones,  Jr.    (R.  1879) 345 

Poison.    See  Venom. 

Poisoned  arrows,  lecture  on  nature  and  cure  of  wounds  of— D.  Brain ard.    (R. 

1854) 75 

Poisonous —  ' 

serpents,  venoms  of,  researches  upon— S.  W.  Mitchell  ;  £.  T.  Reichert  ..  647 

water  in  Gulf  of  Mexico,  destruction  of  fish  by— J.  Y.  Porter.    (P.  1881) . .  467 
Polar  expedition.    See  Hal],  Captain. 

the  Howgate,  contributions  to  natural  history  of  Arctic  America  made  in 

connection  with— L.  Eumlien 342 

Polar  light- 
its  phenomena  and  laws— £.  Loomib.    (R.  1865) 209, 584 

or  aurora  borealis,  its  phenomena  and  law»— E.  Looms.    ( R.  1865) 209 

Polaris  expedition,  scientific  instructions  for— J.  Henry  ;  J.  £.  Hiloard  ;  S. 

Newcomb;  S.  F.  Baird;  F.  B.  Meek;  L.  Agassiz.    (R.  1871)  ....  249 

Polarized  nerve,  effect  of  irritation  of— B.  F.  Lautenbach.    (R.  1878) Ml,  411 

Pollock,  J.    Assay  of  coins  at  the  Mint  of  the  United  States.    (R.  1868) 2rM 

Polyarlemia  hazeni,  new  species,  froin  Arctic  Alaska,  description  of— J.  Mur- 
doch.   (P.  1884) 067 

Polychrome  bead  from  Florida— S.  8.  Haldeman.    R.  1877) :f£i,  404 

Polydora  tnbifex,  new  species,  description  of— A.  £.  Verrill.    (P.  1885) 650 

Polypetalffl,  bibliographical  index  of— S.  Watson 258 

Polynoe  aurantiaca,  new  species,  description  of— A.  £.  Verrill.    (P.  1885)....  650 
Polyp,  alcyonid,  from  Japanese  waters,  description  of— R.  E.  C.  Stearns.    (P. 

1883) 548 

Polypi,  relations  of  Incemarians  to— H.  J.  Clark 242 

Polyzoa  of  northeastern  coast  of  America,  notice  of  recent  additions  to— A.  E. 

Verrill.    (P.  1879) 3.tt 

Pomacentrus  rubicundus,  life  of  the  young  of— R.  Smith.    (P.  1882) 518 

Pomadasys,  description  of  new  species  of,  from  Mazatlan,  Mexico — ^D.  S.  Jor- 
dan; C.  H.  Gilbert.    (P.  1881) 467 

Pomatomidffi,  note  on  the— T.  Gill.    (P.  1882) 518 

Pontifical  Academy  of  the  Naovi  Lincei,  Rome.    Prize  questions.    (R.  1865 ; 
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Dunkirk  Society  for  Enconragement  of  Sciences,  Letters,  and  Arte.    (B. 

1865) 209 
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Royal  Institute  for  Encouragement  of  Natural,  Economical,  and  Tech- 
nological Science,  Naples.    (R.1873) 275 
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Promotion  of  science  in  the  United  States,  Tyndall  trust  for  the.    (R.  1872) 271 

Propagation  of  disease— J.  C.  D ALTON.  (R.1873) 275 

Prospectus  of  a  Bibliographia  Americana— H.  Stevens.    ( R.  1848) I 

Providence,  R  I.,  meteorological  observations  at — A.  Caswell — 

1831  to  1860 103 

1831  to  1876 443 

Provincetown,  Mass.— 

experiments  made  at,  upon  animal  heat  of  fishes — J.  H.  Kidder.  (P.  1879) ..    333 

Digitized  by  VnUUS^Lt: 


CATALOGUE   OP   PUBLICATIONS.  813 

Provincetown,  Mass.— Continued. 
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relative  to  tornadoes— J.  Henry * 190 

Querimana  gyrans,  flew  species  of,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbckt. 
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lower,  social  and  religious  condition  of  the— J.  Lubbock.    (R.  1809) 228 
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Radiant  heat,  reports  on  state  of  knowledge  of— B.  Powell.    (R.  1859) 110 

Radiates  of  Arctic  America— A.  E.  Verrill 342 

Radiation,  lecture  on— J.  Tyndall.     (R.  1868) 224 

Radicipes  pleurooristatus,   new  genus  and  species,  description  of— R.  E.  C. 

Stearns.    (P.  1883) 548 

Rafinesquc's  memoirs  on  North  American  fishes,  review  of— D.  S.  Jordan 306 

Raia— 

fusca,  notes  on— S.  Garman.    (P.  1885) 630 

inornata,  note  on— D.  S.  J  ord an  ;  C.  H.  Gilbert.    ( P.  1681 ) 467 

jordanii,  notes  on— S.  Garman.    (P.  1885) 650 

rhina,  now  species  of  ray  from  coast  of  California,  description  of— D.  S. 

Jordan;  C.  H.  Gilbert.    (P.1880) 4© 

senta,  notes  on — S.  Garman.    (P.  1885) 660 

stellulata,  new  species  of  ray  from  Monterey,  Cal.,  description  of— D.  S. 

Jordan;  C.H.Gilbert.    (P.  1880) 4^ 

Rain — 

and  atmospheric  pressure — J.  IIann.    (R.  1877) 323, 398 

and  barometric  minima— T.  Reye.     (R.  1877) 323,396 

and  snow,  tables  of  precipitation  in— C.  A.  Sciiott 222,353,547 

articles  on,  preserved  in  Smithsonian.     (R.  1874) 286,353 

gauges— R.  H.Gardiner.    (R.1858) 109 
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Ra  i  Q—  Con  Hn  ued. 

influence  of,  upon  tlie  barometer— J.  Hann.    (R.  1877) 323^  398 

observations 157 

presence  of  electricity  daring  fall  of— Professor  Palmieri.    (R.  1870) 244 

quantity  of,  at  different  beights— O.  W.  Morris  ;  J.  Henry.    (R.  1855) 77 

snow,  or  bail,  electricity  of  induction  in  strata  of  atmQspbore  surrounding 

cloud  resolving  into— F.  ZANTEDE8CHI.    (R.1870) 244 

Kaiu  cburts  of  United  States,  1, 2, 3 :  summer,  wiuter,  and  year— C.  A.  Scuott.  . .  374 
Ralls  County,  Mo.^  mounds  in— George  L.  Uardt;  Fred  B.  Sciiebtz.    (R. 

1881) 515,481 

Rana  pipiens,  anatomy  of  nervous  system  of ^ J.  W ym an 45 

Raptores,  oology  of— T.  M.  Brewer 89 

Rat,  poucbed,  of  Georgia,  babito  of— W.  Gesner.    (R.  1860) 147 

Ratiibdn,  R.— 

Annotated  list  of  tbe  desoribed  species  of  parasitic  Copepoda  (SiphonoBtoma) 

from  American  waters,  contained  in  tbe  U.  S.  National  Musenm.    (P. 

1884) - 607 

Catalogue  of  crustaceans,    worms,  ecbinoderms,   and  sponges  of  United 

States  at  London  Fisberies Exbibition  in  1883 511,521,552 

Deep-sea  research 511,C^1,557 

Littoral  marine  fauuA  of  Provinoetowu,  Cape  Cod,  Mass.    (P.  1880) 425 

Marine  invertebrates  from  New  England,  distributed  by  U.  S.  National  Mu- 
seum, lUt  of.    (P.  1881) 467,465,471 

Notice  of  a  collection  of  stalked  crinoids  made  by  tbe  steamer  Albatrou  in 

tbe  Gulf  of  Mexico  and  Caribbean  Sea,  1834  and  1885.    (P.  1885) ....     650 
Report  on  department  of  marine  invertebrates,  National  Museum,  for  1884. 

(R.  1884,11) 648 

Report  on  department  of  marine  invertebrates,  National  Museum,  for  1885. 

(R.  1885,11) 654 

Report  upon  tbe  Echini  collected  by  tbe  U,  S.  Fish  Commission  steamer  Al' 

batro8$  in  the  Caribbean  Sea  and  Gulf  of  Mexico,  January  to  May, 

1884.    (P.  1885) 650 

Report  upon  tbe  Echini  collected  by  the  U.  S.  Fish  Commission  steamer  Al- 

hatro88  in  tbe  Gulf  of  Mexico  from  January  to  March,  1885.     (P. 

1885) 650 

Ratubun,  R.  ;  Tarr,  R.  S.— List  of  duplicate  marine  invertebrates  distributed 

by  Museum.    Series  iv 516 

Ratubun  R.  ;  Verrill,  A.  E.— 

List  of  marine  invertebrates  distributed  by  the  Fish  Commission.    Series  i.    4U4 
Marine  invertebrata  of  New  England  distributed  by  Fish  Commission.    (P. 

1879)..... 333 

Ratio  between  diameter  and  circumference  of  a  circle— W.  Ferrel 233 

Rattlesnake,  researches  upon  venom  of— S.  W.  Mitchell 135 

Rattlesnakes — 

bibliography  of— S.  W.  Mitchell 135 

genera  and  8i>ecies  of— E.  D.  Cole 135 

Bau,  C— 

Agricultural  flint  implements  in  Southern  Illinois.    (R.  1868) 224, 440, 370 

Agricultural  implements  of  North  American  stone  period.    (R.  1863) 187, 440 

Ancient  aboriginal  trade  in  North  America.    (R.  1872) 271 .  440, 385 

Anthropological  publications,  list  of.    (P.  1881) 467 

ArcbsBological  collection  of  the  U.  S.  National  Museum 287 

Artificial  sbell-deposits  in  New  Jersey.     (R.  1864) 188, 440, 362 

Circular  relative  to  contributions  of  aboriginal  antiquities  to  the  National 

Museum.    (P.  1883)  548,572 

>     Drilling  in  stone  without  metal.    (R.  1868) 224,440,372 
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£au,  C.^Continued. 
*    Gold  ornament  from  mound  in  Florida,  observations  on.    (R.  1877) . . 323, 440, 403 

Indian  pottery.    (R.  1866) 214,440,368 

Memoir  of  C.  F.  P.  Von  Martins.    (R.  1860) 228,440.251 

North  American  stone  implements.    ( R.  1872) 271, 440, 382 

Palenqne  tablet  in  theU.  S.  National  Mnsenm 331 

Prehistorlo  fishing  in  Europe  and  America 606,509 

Report  on  Department  of  Antiquities,    National  Museum,  for  1885.    (R. 

1885,  n) 654 

Stock-in-trade  of  an  aboriginal  lapidary.    (R.  1877) 323, 440, 402 

Translation  of  Baegert's  account  of  the  Indians  of  southern  California.    (R. 

1863-1864) 187,188,440,361 

Translation  of  Homer's  antiquities  of  Hungary.    (R.  1876) 299, 440, 392 

Rawson,  R.    Memoir  of  Eaton  Hodgkinaon.    (R.  1868) 224 

Read,  M.  C.    Ancient  mound  near  Chattanooga,  Tenn.    CR.  1867) 215 

Reading-room  of  Smithsonian  Institution,  periodicals  received  in,  1853 Q 

Recalculation  of  atomic   weights.    Constants    of  Nature.     Part  v— F.    W. 

Clarke 441 

Receipts  of  specimens.    See  annual  reports. 
Recent — 

improvements  in  the  chemical  art»— J.  C.  Booth;  C.  Morfit 27 

progress  in  physics— J.  MOllkr.    (R.  1855-1858) 77,91,107,109 

progress  in  relation  to  the  theory  of  heat— A.  Cazin.     (R.  1868) 224 

progress  in  science,  reports  on.    ^$00  Record  of  recent  progress. 

researches  on  secular  variations  of  planetory  orbits— J.  N.  Stockwell.    (R. 

1871) * 249 

Recommendation  of  Shea's  Indian  linguistics— G.  Gibbs  and  others.    (R.  1861).     149 
Reconstruction  of  eastern  portion  of  Smithsonian  Building,  report  ot  arohiteots 

(R.  1884) 6^ 

Record  of— 

auroras  in  higher  northern  latitudes— P.  Forge 84 

meteorological  material  preserved  in  Smithsonian.    (R.  1874) 286 

monthly  meteorological  roports  preserved  in  Smithsonian  Institution.    (R. 

1873) 275 

recent  progress  in  science — 

1879,  1880,  1881,  1882,  1883, 1884, 1885. 
Anthropology— O.  T.  Mason- 

(R.  1880) 442,432 

(R.  1881) 515,488 

(R.  1882) 540,534 

(R.  1883) 593,583 

(R.  1884) 623,618 

(R.  188?)) 649,640 

Astronomy— E.  S.  Holdex— 

<R.  1880) ...442,427 

(R.  1881) 515,483 

(R.  1882) 540,525 

(R.  1883) 593,574 

(R.  1884) 623,609 

W.  C.  WiNLOCK— 

(R.  1885) 649,641 

Botany— W.  G.  Farlow— 

(R.  1880) 442,430 

(R.  1881) 515,486 

(R.  1882) 540,532 

<K.1883) ^i^,,,,,^GeO§k593,581 
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Becord  of— Continaed. 

recent  progress  in  soienoe — 

Chemistry— G.  P.  Barkkr— 

(R.  1880) 442,429 

(R.  1881) 515,485 

H.  C.  Bolton— 

(R.  1882) 540,530 

(R.  1883) 593,579 

(R.  1884) 623,614 

(R.  1885) 649,633 

Geography— F.  M.  Grekn— 

(R.  1882) 540,527 

(R.  1883) 593,576 

(R.1884) 623,611 

J.  K,  Goodrich— 

(R.  1885) 649,632 

Geology— G.  W.  Hawes— 

(R.  1880) ...442,428 

T.  Sterry  flUNT— 

(R.  1882) 540,526 

(R.  1883) 593,575 

Meteorology— C.  Abbe — 

(R.  1881) ^ 515,484 

(R.  1882) 540,528 

(R.1883) 593,577 

(R.  1884) 623,612 

Mineralogy— G.  W.  Hawes— 

(R.  1880) 442,428 

E.  8.  Dana— 

(R.  1882) 540,531 

(R.1883) 593.580 

(R.1884) 623,615 

(R.1885) 649,639 

North  American  Paleontology — J.  B.  Marcou — 

(R.  1884) 623,610 

(R.  1885) 649,642 

Physics— G.  F.  Barker— 

(R.  1880) 442,429 

(R.  1881) 515,485 

(R.  1882) 540,529 

(R.1883) 593,578 

(R.1884) 623,613 

(R.  18a5) 649,638 

Vulcanology  and  Seismology— C.  G.  Rockwood,  Jr. — 

(R.1884) 623.616 

(R.1885) 649,634 

Zoology- T.  Gill— 

(R.  1880) : 442,431 

(R.  1881) 551,487 

(R.  1882) 540,533 

(R.  1883) 593,582 

(R.  1884) 623,617 

(R.  1885) .'. 649,643 

Recording  Indian  langnages,  method  of— J.  O.  Dorsey  ;  A.  S.  Gatschet;  S.  R. 

RiGGS.      (E.  1879-'80) 476 
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Beoords  and  results  of  magoetio  survey  of  Peuusy Ivania— A.  D.  Bacqe 166 

Bed  Biver^ 

of  the   North,    ethnology   of   Indians  of  valley   of~W.    H.    Qardnsb. 

(B.1870) 244 

settlement,  Hudson's  Bay  Territory,  Indian  remains  in— D.  GOMN.  (B.  1867)    215 

Bebd.H.    Lecture  on  "the  Union."    (B.  1854) 75 

Befraotion  of  sound— W.  B.  Tayloe,    (B.  1875) 298,595 

Begents  of  Smithsonian  Institution- 
list  of,  1846 H 

list  of,  1846-1879.    ^Sm  abo  each  annual  report 329 

memorial  of  Board  of,  relative  to  Smithson  fund.    (B.  1850 ;  B.  1866)  28,  214,  329 
memorial  of  Board  of,  to  Congress  asking  appropriations  for  Moaenm. 

(B.  1867) 215,329 

memorial  to  Congress  in  behalf  of,  relative  to  new  museum  buUding — G. 

Bancroft.    (B.  1876) 299,329 

proceedings  of  Board  of.    {See  aUo  each  annual  report) A,  O,  H,  i;  M,  329 

proceedings  of  Board  of,  on  death  of  Joseph  Henry 356 

proceedings  of  Board  of,  relative  to  the  electro-magnetic  telegraph.     (R. 

1857) 107,  Xa5,329 

report  of  committee  of,  on— 

communication  of  J.  Henry  relative  to  electro-magnetic  telegraph — C. 

C.Fblton.    (B.  1867) 107,329 

Corcoran  Art  GaUery.    (B,  1872) 271,329 

fire  at  Smithsonian— B.  Wallacq  ;  J.  Henry.    (B.  1864) 188,  329 

Museum— A. Gray;  H.Copf4k.    (B.1874) 286,329 

Museum— A.  Gray  ;  A.  A.  Sarobnt  ,*  H.  Clymer.    (B.  1876) 299. 329 

report  of  committee  on— 

Architecture P 

distribution  of  Smithsonian  income— J.  A.  Pearce  ;  J.  Meacham.    (B. 

1863) : 67,329 

Greek  album— C.  C.  Felton.    (B  1857) 107,329 

organization 328,  B,L 

Stanley's  gallery  of  Indian  portraits.    (B.  1857) 107,329 

^  system  of  accounts.    (B.  1866) 214,329 

useofnewhall— L.AGAS8IZ.    (B.1867) 215,319 

Washington  canal.    (B.1868) 224,329 

Begents  of  University  of  State  of  New  York.    Acknowledgment  for  specimens. 

(B.1865)  ....209,329 

Begistration  of  periodical  phenomena— J.  Henry.    (B.  1855) ■» 77 

Begistry  of  periodical  phenomena 65,148 

Begnlations  of  the — 

Snuthsonian  Institution.    (1872) 260 

U.  8.  National  Museum— G.B.GOODE.    (P.  1881) 467,445 

Begulus  calendula,  remarks  on  plumage  of— C.  W.  Beckham.    (P.  1885) 650 

Bbichebt,  £.  T. ;  Mitchell,  S.  W.    Besearches  upon  the.  venoms  of  poisonous 

serpents , 647 

Beichardt,  W.    Presentstateofknowledge  of cryptogamous  plants.    (B.1871).     249 
Beid,  D.  B.    Architecture  in  relation  to  ventilation,  warming,  lighting,  fire- 
proofing,  acoustics,  and  health.    (B.1856) 91 

Beid,  S.  G.    Contributions  to  the  Natural  History  of  the  Bermudas,  Part  it. 

Birds 495,566 

Beigeu  Mazatlan  collection  of  moUusks— P.  P.  Carpenter 252 

Beindeer,  man  as  the  contemporary  of,  in  middle  Europe.    (B.  1867) 215 

Belation — 

between  barometric  yariations  and  atmospheric  currents— M.  Peslix.    (B. 
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Belation— Continned. 

of  food  to  work^  and  iU  bearing  on  medical  practice— S.  Haughton.    (B. 

1870) 244 

of  physical  sciences  to  science  in  general— H.  Hklmholtz.    (B.  1871) 249 

of  time  and  space,  lectnre  on— S.  Albxandsb.    (B.  1861) 149 

Belationship — 

circular  respecting  degrees  of— L.  H.  Mobgan 138 

system  of,  of  Cree  Indians— E.  A.  Watkins.    (E.1862) 150 

systems  of— L.  H.  Mobgan 218 

Relative  intensity  of  heat  and  light  of  sun— L.  W.  Meech.    (R.  1856) 91,83 

Relic,  ancient,  of  Maya  sculpture,  remarks  on— A.  Sghott.    (B.  1871) 240 

Relics — 

ancient,  at  Dayton, Ohio— Aug.  A.FobB8Tb.    (R.1883) 588,593 

ancient,  in  Missouri— J.  W.  Fostbb.    (R.1863) 187 

ancient  Indians— J.  JONXS 259 

ancient,  of  northwestern  Iowa— J.  B.  Cuirs.    (R.  1872) 271 

in  Poughkeepsie,  N.  Y.— Henby  Booth.    (R.  1883) i 588,593 

presentedby  J.  H.  Devereux.    (R.  1872) 271 

Religion  of  Shoshone  Indiana— A.  G.  Bbackstt.    (B.  1879) 345 

Bel  igions  condition  of  lower  races  of  man— J.  Lubbock.    (B.  1869) 228 

Be  mains— iSee  Ancient  remains. 

aboriginal,  near  Naples, 111.— John  G.  Hendebson.    (B.  1882) 535,540 

aboriginal,  of  Tennessee— J.  Jones * 259 

ancient— 

in  Colorado— E.  L.  Bebthoud.    (B.  1867) 215 

in  Ohio— J.  P.  MacLban.    (B.  1885) 645,649 

in  White  Biver  Canon— R  T.  Bbon.    (R  1882) 540 

near,  Cobden,  IlL— F.  M.  Fabbell.    (B.  1881) 418.515 

human,  from  Patagonia— A.  BiED.    (R  1862) 150 

in  Backs  County,  Pa.— John  A.  Buth.    (R  1883) 588, 593 

in  Independence  County,  Ark.- Dr.  A.  Jones.    (  B.  1881 ) 481 ,  515 

Indian,  in  Cass  County,  IlL^T.  F.  Snydeb.    (B.  1881) 481,515 

Indian,  in  Caddo  Parish,  La.— T.  P.  Hotchkiss.    (R  1872) 271 

'  of  later  prehistoric  man  from  caves  in  Alaska— W.  H.  Daix 318 

of  walrus  (T)  in  Maine— C.  H.  Boyd.    (P.  1881) 467 

on  Blennerhassett's  Island,  Ohio  Biver— J.  P.  MacLean.    (R  1882) 535. 540 

on  White  Water  River,  Ind.— Geobob  W.  Homsheb.    (R  1882) 535, 040 

prehistoric,  in  Florida— J.  Fbancis  L.  Babon.    (R  1882) 5:15, 540 

prehistoric,  in  Montana— P.  W.  NoBBis.    (R  1879) 345 

prehistoric,  in  vicinity  of  City  of  Washington,  D.  C— T.  R.  Peale.    (R  1672) .    271 

Zapotec,  account  of— J.  G.  Sawkins;  B.  Mateb 86 

Remarks — 

concerni  ng  nature  of  currents  of  air- A.  Colding.    (R  1877) 323, 398 

critical,  on  collection  of  birds  from  La  Palma,  Costa  Rica— R.  Ridgway. 

(P.  1882) 518 

critical,  on  trec-creex>ers  of  Europe  and  North  America— R  Ridgway.    (P. 

1882) 518 

on  ancient  relic  of  Maya  sculpture— A.  Schott.    (R.  1871 ) 249 

on  Oxra  giganlesca  of  Tzamal  in  Yucatan— A.  Schott.    (R  1869) 228 

on  kjokken-moddings  on  northwest  coast  of  America— P.  Sohumachbb. 

(R1873) 275 

on  Motaoilla  hlaokUtoi,  Seebohm— R  Ridgway.    (P.  1883) 548 

on  osteology  of  Opheosaurua  vmtrdUs—R,  W.  Shufbldt.    (P.  1881 ) 467 

on  physical  geography  of  North  Amerioa-nJ.  Fboebel.    (R.  1854) 75 

on  species  of  genus  Chiurua—W.  N.  Lockinton.    (P.  1880) 425 
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Bemarks— Coatinaed. 

on  the  species  of  the  genus  CepphuB^L.  Stbjksgbr.    (P.  1884) 007 

on  the  systematic  arrangement  of  the  American  TurdfdoH-L.  STSJKxaKB. 

(P.  1882) 518 

on  the  type  specimen  of  Buter  oxypUruif  Cassin— R  Ribgwat.    (P.  1885)  ..     650 

Reminiscences  of  Joseph  Henry— S.  B.  DoD 356 

Reparatory  inflammation  in  arteries  after  ligature,  etc.,  nature  oC  Toner  lecture 

No.  VII.— E.  O.  Shakbspbarb 321 

Report    See  Henry,  J.,  Baird,  8.  F.,  Regents. 
Report  of— 

American  Academy  of  Arts  and  Sciences  on  organization  of  Smithsonian — 
E.  Evkrett;  J.  Sparks  ;  B.  Psirce;  H.  W.  Longfellow  ;  A.  Gray. 

(R.1853) C7 

architect— B.  S.  Alexander.    (R.  1854) 75 

architects,  1879, 1880— Cluss  and  Schulzb.    (R.  1879 ;  R  1880).345, 442, 409, 434 
architects  on  reconstmction  of  eastern  portion  of  the  Smithsonian  hniiding — 

(R  1881) 491 

(R.  1884) ess 

Assistant  Director  of  the  National  Masenm  for— 

1881 515,510 

1882 540,524 

1883 593,587 

1884 648 

Board  of  Regents  of  Smithsonian  Institution,  1847-1880— a,  H,  1, 21,  28,  r>l,  57, 67 
75,  77,  91,  107,  109,  110,  147,  149,  150,  187, 188,  209,  214,  215,  224,  228,  244, 
249,  271,  275,  286,  298,  299,  323,  341,  345,  442. 
Board  of  Regents  of  Smithsonian  Institution  for^ 

1881 515 

1882 540 

1883 593 

lfc84 623,648 

1885 649 

Bureau  of  Ethnology — 

first-J.W.PoWRLL.    (E.  1879-1880) 476 

second— J.  W.  Powell.    (E.  1880-1881) 542 

third— J.  W.  Powell.    (E.  1881-1882) 631 

fourth— J.  W.  Powell.    (E.  188:i-1883) 652 

chemist— P.  W.Tatlor.    (R.1880) 442 

commission  on  general  stereotype  catalogue  of  public  libraries.    (R.  1850).  .28, 47 
Committee  of  American  Association  on  system  of  combined  meteorological 

observations.    (R.1851) 51 

Committee  of  Regents  of  Smithsonian  Institution  on.    See  Regent&  Execn- 

tire  Committee.    /S^ee  a{«o  each  annual  report 329 

Executiye  Committee  on  Henry  statue.    (R.1880) 442 

experiments  on  animal  heat  of  fishes— J.  H.  Kidder.    (P.  1879) 333 

explorations  in  New  Mexico  and  Arizona— J.  Stevenson.    (R.  1880) 442 

Government  explorations  and  surveys.    (R.  1878) 341 

National  Museum  Building  Commission  for  1879.    (R.  1879) 345, 409 

National  Museum  Buildiog  Commission  for  1880.    (R.  1880) 442, 434 

National  Museum  Building  Commission  for  1881.    (R.  1881) 515, 491 

Secretary  of  Smithsonian  Institution,  1847-1877— J.  Henry.    (R,  1847 

1877).  P,  H,  1,21, 28, 51, 57, 67, 75, 77, 91, 107, 109, 110, 147, 149, 15D,  187,  188, 209.  214. 

215, 224, 228, 244, 249, 271, 275, 286, 298, 299, 823 
Secretary  of  Smithsonian  Institution,  1878-1880— S.  F.  Baird.    (R,  1878- 

1880) 341, 345, 408,418,419,  *48 
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Secretary  of  SmithBoniau  lostitatlon  for— 

1881 , 515,479 

1882 540,520 

1883 593.586 

1884 623,608 

1885 649,629 

1885-^86 ...   651 

Senate  Judiciary  Committee  on  managemeDt  of  Smitlisonian— A.  P.  Butler. 

(R.1885) 77 

Smithsonian  Institution.    See  Report  of  Board  of  Regents. 

visit  to  Loray  cavern— O.  T.  ItLisox.    (R.  1880) 442,433 

Report  on — 

a  fragment  of  cloth  taken  from  a  moand  in  Ohio— J.  0.  Hunt.    (P.  1883) 548 

building  stone— D.  D.  Owen 329 

catalogue  system— C.  C.  Jewktt.    (R.1849) 21 

Centennial  Exhibition— E. F. Baird.    (R.  1876) 299,307 

contents  of  bottlesof  water  from  Gulf  of  Mexico— "W.  G.  Farlow.    (P.  1881)    467 

copyright  system— C.  C.  Jbwett.    (R.  1851) 51 

echini  collected  by  Fish  Commission  steamer  Albatrosa  in  1884  and  1885— 

R.  Rathbun.    (P,  1885) 650 

effect  of  frost  on  stones— C.  G.  Page 329 

ethnological  collections  of  Museum  of  Lausanue-F.  Troyon.    (R.  1861)..     149 

explorations  in  Central  America— Dr.  J.  F.  Bransford.    (R.  1882) 535, 540 

explorations  of  ancient  mounds  in  Union  County,  Ky.    S.  S.  Lyon.    ( R.  1870)    244 
fishes  of  New  Jersey  coast,  as  observed  in  1854— S.  F.  Baird.    (R.  1854)  ..75, 348 

fossils  from  Nebraska— J.  Leidy.    (R.  1851) 51 

Halliwell  manuscripts— 0.  C.  Jbwbtt.    (R.  1852) 57 

history  of  discovery  of  Neptune— B.  A.  Gould 18 

improved  system  of  numeration— W.  B.  Taylor.    (R.  1867) 215 

international  exchanges.    (R.  1881^1885) 515, 540, 593, 623, 649 

lacustrian  settlements— A.  Morlot.    (R.  1863) 187 

library— C.C.Jkwktt.    (R.  1848-1853) 21.28,51,57,67, 1 

limpets  and  chitons  of  Alaskan  and  Arctic  regions— W.  H.  Dall.    (P.  1878)    332 

magnetic  telegraph 115 

meteorological  system— £.  Forkmak.    (R.  1852) 57 

meteorology  of  the  United  States— E.LOOMI8.    (R.  1847) H 

moUnsca  of  west  coast  of  North  America— P.  P.  Carpenter 252 

Museum  and  statistics  of  British  Museum— S.  F.  Baird.    (R.  1850) 28 

paleontological  collections  made  by  Lieut.  G.  K.  Warren— F.  B.  Meek  ;  F.  V. 

Hayden 172 

pharmacopcBias  of  all  nations— J.  M.  Flint 560 

plan  of  library— C.  C.  Jbwett.    (R.  1847) H 

proposed  exhibit  by  Smithsonian  Institution  at  the  Centennial  Exhibition — 

^  S.  F.Baird.    (R.  1875) 298 

public  Ubraries  of  United  States— C.  C.  Jewett.    (R.  1849) 21 

publications,  exchanges,  explorations,  and  Museum,  1851-1877— 

S.  F.Baird.    (R.  1851-1877) 51.57,67,75, 

77, 91, 107, 109, 110, 147, 149, 150,  187, 188, 209,  214,  215, 224,  228, 244, 249, 271, 

275,280,298,299,323 
recent  progress  in  physics:  electricity,  galvanism— J.  MCller.    (R.  1855- 

1857) 77,91,107 

shell  heaps  of  Tampa  Bay,  Florida— S.  T.  Walker.    (R.  1879) , . . . .    345 

shells  presented  to  Academy  of  Natural  Scienceft— J.  Lbidy;  G.  W.  Tryon. 

(R.1865) 209 
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state  of  knowledge  of  radiant  heat— 

B.POWELL.    (R.  1859) 110 

survey  of  economic  geology  of  Trinidad— G.  P.  Wall  j  J.  G.  Sawkins.    (E. 

1856) 91 

system  of  accounts.    (R.1866) 214 

the  flora  of  western  and  southern  Texas— Dr.  N.  Hayard.    (P.  1885) 650 

the  mollusca  of  the  Commander  Islands,  Bering  Sea,  collected  hy  L.  Stejne- 

ger  in  1882  and  1883— W.  It.  Da ll.    (P.  1884) 607 

stalked  crinoids  collected  hy  steamer  Albairo89  in  1884  and  1885— R.  Rath- 
bun.     (P.  1885) 650 

transactions  of  Geneya  Society  of  Physics.    See  Geneva. 

use  of  new  hall  in  Smithsonian  Building— L.  Agassiz.    (R.  1867 ) S15 

Report- 
preliminary,  of  FislfComraission  dredging  of  Brac^sfttra  and  Anomura — S.  I. 

Smith.    (P.  1883) 548 

to  Emperor  of  France  hy  Minister  of  Pnhlio  Instruction  on  scientific  ezpe* 

dition  to  Mexico.    (R.  1864) 188 

Reports,  meteorological,  preserved  in  Smithsonian  Institution,  list  of.    (R.  1873)    275 
Reports  of— « 

astronomical  ohsefvatories,  1879— E.  S.  Holdkn.    (R.  1879) 345, 410 

astronomical  ohservatories,  1880— £.  S.  Holden;  G.  H.  Bosrmer.    (R. 

1880) 438,442 

Committees  of  Regents,  1846-1877 329 

Secretary  of  Smithsonian  Institution,  J.  Henry,  1865-1877 343 

Smithsonian  Institution,  catalogue  and  index  of 476 

Reptiles— 

and  Batrachians,  department  of.  National  Museum,  report  of  curator  for 

1884.    (R.  1884,  n) 648 

circular  relating  to  collections  of  living 320 

cretaceous— J.  Lbidt 192 

cretaceous,  review  of— J.  Lkidt.    (R.  1864) 188 

department  of.  National  Museum,  report  on  for  1885— H.  C.  Yarrow.    (R. 

1886,11) 654 

dates  of  first  appearance  of— F.  B.  Houon 183 

description  of  new  species— H.  C.  Yarrow.    (P.  1882) 518 

extinct— J.  LxmT 192 

new  species  of,  in  National  Museum— H.  C.  Yarrow.    (P.  188S) 518 

new  species  of,  in  National  Museum,  description  of— H.  C.  Yarrow.    (P. 

1883) 548 

North  American,  catalogue  of.  Part  i.  Serpents— S.  F.  Baird;  C.  Giraro'     49 

of  the  Bermudas— J.  Garman 495,568 

Reptilia— 

Batrachia  and  North  American,  check-list  of— H.  C.  Yarkow 493, 517 

check-list  of  North  American— E.  D.  Cope 292 

Rearing  of  the  axolotl,  noteson— T.  H.  Bean.    (P.  1882) 518 

Research— 

archiBological,  at  Concise— F.  Troyon.    (R.  1861) 149 

archffiological,  in  Nicaragua— J.  F.  Bransford 606,  383 

hy  officers  of  Hudson's  Bay  Company,  letter  of  Sir  G.  Simpson 137 

ethnological— E.  H.Davis.    (R.  1866) 214 

geological,  in  China,  Mongolia,  and  Japan— R.  Pumpbllt 202 

in  sound— J.  Hewrt.    (R.  1878) 341,406 

on ammonia-cohalt  hases- W.  Gibbs;  F.  A.  Gknth 88 

on  electrical  rheometry— A.  Sbcchi ^ , ...    36 

Digitized  by  VjOOQIC 


CATALOGUE  OF  PUBLICATIONS.  823 
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on  figure  of  equilibrium  of  a  liqaid  mass  withdrawn  from  action  of  gravity. 
See  J.  Platean. 

on  secnlar  variations  of  planetary  orbits— J.  N.  Stockwxll.    (R.  1871 ) 249 

relative  to  ethnology  and  philology  of  America,  instractlons  for— G.  Gibbs  160 

relative  to  nebnl»— Professor  Gautibr.    (R.  1863) 187 

relative  to  planet  Neptune — S.  C.  Walkbr 3 

scienti^c,  list  of  apparatus  available  for.    (R.  1878) 341 

scientific,  of  Peltier— F.  A.Peltier.    (R.  18(J7) 215 

upon  anatomy  and  physiology  of  Chelonia — S.  W.  Mitchell;  G.  R.  More- 
house 159 

upon  fever— H.  C.  Wood 357 

upon  HydrohiifUB  and  allied  forms— W.  Stimpsoi^ 201 

upon  the  atmosphere,  plan  of  a— C.  M.  Wetherill.    (R.  1866) 214 

upon  the  venoms  of  poisonous  serpents — S.  W.  Mitchell;  £.  T.  Rbichbrt.  647 

upon  venom  of  the  rattlesnake — S.  W,  Mitchell 135 

Residuary  legacy.    See  Smithson. 
Resolutions— 

of^  Congress.    See  Congress. 

of  Regents.    See  each  annual  report. 

Resonance,  electric,  of  mountains,  observations  on  the — ^H.  Ds  SaussURE. 

(R.1868) 224 

Repiration — 

apparatus  for  testing  results  of— M.  Pbttenkofer.    (R.  1864) 188 

in  the  Chelonia,  researches  on— S.  "W.  Mitchell  ;  G.  R.  Morehouse 159 

Results  of— 

magnetic  survey  of  Pennsylvania— A.  D.  Bache t . . .    166 

meteoroiogical  observations— 

at  Brunswick,  Me.— P.  Clevbland 204 

at  Marietta,  Ohio— S.  P.  Hildreth;  J.  Wood 120 

at  Providence,  R.  I.,  1831-1860. 1831-1876— A.  Caswell 547, 103, 443 

in  the  United  States,  1854-1859 157,182 

ornithological  explorations  in  the  Commander  Islands  and  in  Kamtschatka— 

L.STEJKEGER 624 

precipitation  In  rain  and  snow  in  the  United  States— C.  A.  Sciiott..547,  222, 353 

speStrnm  analysis  applied  to  heavenly  bodies— W.  Huggins.    (R.  1866) ...  214 
Retzius,  a.    Present  state  of  ethnology  in  relation  to  form  of  the  skull.    (R. 

1859) 110 

Review  of— 

American  birds.    Part  i.  North  and  Middle  America— S.  F.  Baird 181 

.  American  species  of  f  ying  fishes— D.  S.  Jordan;  S.  £.  Meek.    (P.  18tJ5)  ..  650 

American  species  of  genus  Seape—R,  Ridgwat.    (P.  187^) 332 

classification  of  birds— W.  Lilljbborg.    (R.  1865) 209, 364 

cretaceous  reptiles  of  the  United  States— J%  Leidt.    (R.  1864) 188 

genera  and  species  of  family  CentrarchidoB—C,  L.  McKay.    (P.  1881) 467 

genus  Ceniurus^R.  Ridgway.    (P.  1881) 467 

pleuronectidsB  of  San  Francisco — W.  N.  Lockingtox.    (P.  1879) 333 

Rafinesque's  memoirs  on  North  American  fishes--D.  S.  Jordan 305 

the  American— Caran^in<9—D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1883) 548 

Golden  warblers— R.  Ridgwat.    (P.  1885) 650 

species  of  epincphelua  and  related  genera— D.  S.  Jordan  ;  J.  Swain.    (P. 

1884) 607 

species  of  marine  mugilida^jy.  S.  Jordan;  J.  Swain.    (P.  1884) 607 

the  aurioulacea  of  the  Eastern  United  States— W.  H.  Dall.    (P.  1885) 650 

the  g&nun  Nootumua—J,  Swain;  G.  B.  Kald.    (P.  188-2) 518 
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Beview  of— Continued. 

the  marine  orostacea  of  Labrador—S.  I.  Smith.    (P.  1883) 548 

the  speciee  of  the  genus  oatamus^D,  S.  Jordan  ;  C.  H.  Gilbert.   (P.  1884)    607 

the  species  of  the  genas  hasmiUon^jy.  S.  Jordan  ;  J.  Swain.    (P.  1884) 607 

the  species  of  LuiJaniMs  and  hoplop<igHn(8  found  in  American  waters — D. 

S.JoROANj  J.Swain.    (P.1884) 607 

the  Syngnathina  of  the  United  States^!.  Swain.    (P.  1882) 51  g 

Revisions  of  nomenclatare  of  North  American  birds— R.  Ridgwat.    (P.  1880)..     425 

Revolutions  of  crust  of  the  earth— 0.  Pilar.    (R.  1876) 299 

Rete,  T.    Rain-fall  and  barometric  minima.    (R.1877) 3:23,3% 

Reynolds,  J.  £.    Hydrogen  as  gas  and  metal.    (R.  1870) 244 

Rhachotropis  from  the  coast  of  Labrador— S.  I.  Smith.    (P.  1883) 548 

Rhbbs,  "W.  J.— 

Catalogue  and  index  of  publications  of  the  Smithsonian  Infititntion,  U.  S. 

National  Hnseum,  etc.,  1846-1881 506,478 

James  Smithson  and  his  bequest.    (R.1879) 345,330 

Journals  of  Board  of  Regents,  reports^  scatistics,  etc.,  of  Smithsonian  In- 
stitution   329 

List  of  public  libraries,  institutions,  and  societies  in  United  States  and 

British  Provinces 116 

List  of  public  libraries,  institutions,  and  societies  in  United  States  in  cor- 
respondence with  Smithsonian  Institution 238 

Origin  and  history  of  Smithsonian  lEnstitution 328 

Scientific  writings  of  James  Smithson,  (edited  by) 327 

Rheometry,  electrical,  researches  on— A.  Seccri 36 

Rhinobatidse,  American,  synopsis  and  descriptions  of— S.  Oarhan.    (P.  1880)..     425 
Rhinobatus  (glancostigma),  new  species  from  Mazatlan,  Mexico,  description 

of— D.  S.  Jordan  ;  C.H.Gilbert.    (P.  1883) 548 

Rhinonemus  caudacuta,  identity  of  with  Gadue  cim&rttf«— G.  B.  Goode  ;  T.  H. 

Bean.    (P.  1878) 332 

Rhode  Island-!- 

list  of  algiB  of— S.  T.  Olney 241 

Providence,  meteorological  observations  at,  1831-1860, 1831-1876— A.  Cas- 
well  547,103,443 

Rhodospermeffi— W.  H.  Harvey 43 

Rice,  W.  N.    Contributions  to  the  natural  history  of  the  Bermudas.    PARf  i. 

Geology ^ 405,563 

Riley,  Charles  V,— 

Jumping  seeds  and  galls.    (P.  1882) 518 

On  the  parasites  of  the  hessian-fly,  with  Plate  xxni.  (Merisua    ( Homoporus) 

subapterus,  Tetraatiohus produotM,  nn»  B&,)    CP.  1885) 650 

Report  on  department  of  insects,  National  Museum ,  for  1 884.    ( R.  1884 ,  ii ) . .     648 
RiDOWAY,  R.— 

A  review  of  the  American  golden  warblers.    {Dendroica  bryanti  cuslaneioepB^ 

n.  subs.)    (P.  1885) 650 

Anthus  cervinus  (Pallas)  in  Lower  California.    (P.  1883) 548 

Catalogue  of— 

a  collection  of  birds  made  In  the  interior  of  Costa  Rica,  by  Mr.  C.  C. 

NumNG.   (P.  1882) 518 

a  coJection  of  birds  made  on  the  island  of  Coznmel,  Yucatan,  by  tho 
natualists  of  the  U.  S.  Fish  Commission  steamer  Albatros,  Capt.  Z.  L. 
Tanner,  commander.    (Ceniunu  rubriveniris  pygmaus,  n.  subs.)    (P. 

1885) 650 

aquatic  and  fish-eating  birds  of  the  United  States  at  London  Fisheries 
Exhibition  in  1883 511,^1,553 
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BiDOWAT,  B.— Continaed. 

Catalogae  of—  « 

birda  of  North  America.    (P.  1880) 425 

Old  World  birds  in  U.  S.  National  Museum.    (P.  1881) 467,462 

TroohilidaisiXJ.  8.  National  Mueeum.    (P.  1880) 425 

Critical  remarks  on  the  tree-creepers  (Cerihia)  of  Europe  and  North  Amer- 
ica.   (P.1882) 518 

Description  of—  , 

a  new  hawk  from  Cozumel.    (Bupornia  gracilis,  n.  s. ).    (P.  1885) 650 

a  new  petrel  from  Alaska.    (P.  1882) 518 

a  new  race  of  the  red-shouldered  hawk  from  Florida.   (Buteo  lineatus 

qJJeni,  n.  snbs.)    (P.  1884) 607 

a  new  snow  bunting  from  Alaska.    ( PUcirophenax  h^perhoreus,  n.  s.) 

(P.  1884) , 607 

a  new  species  of  boat-billed  heron  from  Central  America.    {Cancroma 

eeledoni,  n.  s.)    (P.  1885) 650 

a  new  species  of  Contopnsfrom  tropical  America.    (Contopua pileatuSj 

n.8.)    (P.  1885)-..-. 650 

a  new  species  of  coot  from  the  West  Indies.    (Fulica  caribaaf  n.  s.) 

(P.  1884) 607 

a  new  species  of  field-sparrow  from  New  Mexico.    (Spizella  worthenif 

n.  s.)    (P.  1884) 607 

a  new  warbler  from  the  island  of  Santa  Lucia,  West  Indies.    (P.  1882).    518 
a  new  warbler  from  Yucatan.    (Granatelliu  sallan  houoardi,  n.  snbs.) 

(P.  1885) 653 

an  apparently  new  species  of  Dromococcyx  from  British  Guiana.    (D. 

'  gracilis,  n,B.)    (P.  1885) 650 

a  supposed  new  plower  from  Chili.    (P.1882) 518 

new  fly-catcher  and  new  petrel  from  Sandwich  Islands.    (P.  1881) 467 

new  owl  from  Porto  Eico.    (P.  1881) 467 

new  species  of  birds  from  Costa  Rica  and  notes  on  rare  species.    (P, 

1878) 332 

new  species  and  races  of  American  birds  and  synopsis  of  genus  Tyrannus, 

(P.  1878) 332 

new  species  and  races  of  birds  in  U.  S.  National  Museum.    (P.  1878) 332 

several  new  races  of  American  birds.    (P.  1832) 518 

some  new  birds  from  Lower  California,  collected  by  Mr.  L.  Belding. 
(Lophophanes  inornatus  oineraceuSf  Psaltripanus  grindas,  Belding,  Junco 

lairdi,  Belding.)    (P.  1883) 543 

some  birds,  supposed  to  be  nndescribed,  from  the  Commander  Islands  and 
Petropaulovski,  collected  by  Dr.  Leonhard  Stejneger,  U.  S.  Sig- 
nal Service.  (Haliceius  hypoUncus  Stejneger,  Acrocephalus  dyhowskii 
Stefneger,  Anorihura  pallesoens  Stejneger,  Hirunda  saturata  Stefneger, 

Anthus  Stejn^gen  Bidgw,)    (P.  1883) 548 

some  new  North  American  birds.    (P.1882) 518 

three  supposed  new  honey-creepers  from  the  Lesser  Antilles,  with  a  syn- 
opsis of  the  species  of  the  genus  CerthlolsB.    ( C.finschi,  C.  sundevalll,  C, 

sancti-ihomoB,  nn.ss.)    (P.1885) 650 

two  new  birds  from  Costa Kica.    {Cyanooorax'oucullatus,  n.  s.,  vireolanius 

pulchellus  verticalis,  n,  anhs,)    (P.1885) 650 

two  new  thrushes  from  the  United  States.    (P.  1881) 467 

Icterus  cucttllatus  Swainson,and  its  geographical  variations.    (P.  1885)  ....    650 

liiat  of  special  desiderata  among  North  American  birds.    (P.  1881) 467 

List  oi  Hp«cies  of  Middle  and  Sonth  American  birds  not  in  National  Mnseum. 

(P.  1881) 467 
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RiDOWAY,  B.~Coiitiiiaed. 

JfeteiMlto /Moa  (Linn.)  in  Alaska.    (P.  1884) 607 

Nomendatnre  of  North  American  birda  chiefly  in  National  Haaenm 422 

Note  on — 

Meaula  confinis  (BaiTd).    (P. 1883) 548 

8ela$ph<Mru9  torridnt  SalTin.    (P.  1884) GOT 

some  Japanese  birds  related  to  North  American  species.    (P.  1883) 548 

some  Costa  Bloan  birds.    (P.1881) 467 

the  Amct  luooparHuB  of  Brandt.    (P.  1885) 650 

the  natire  trees  of  the  liower  Wabash  and  White  Hirer  valleys  in  Illi- 
nois and  Indiana.    (P.  1882) 518 

On  a  collection  of  birds  made  by  Messrs.  J.  E.  Benedict  and  W.  Nye,  of  the 
U.  8.  Fish  Commission  steamer  Alhatrosi,  2iimu»  gUvu§  ra$trtitu8f  n. 
snbs.y  Dmdr^ioa  rufopiUata,  n.  s.,  Icterus  ei»ra«ocn«i«,  n.  s.,  Cerikiola  tri- 
color,  n.  8.,  Vircosylvia  grandicr^  n.  s.,  Vireo  approximanif  n.  s.,  Blained 

cijicr«c«M,n.s.)    (P.  1884) 607 

On  AfMusUia  TucataneH$is  and  Amazilia  cerviniventri^,    (P.  1881 ) 467 

On  CathartoM  hurrovianiUf  Cassin,  and  C.  urubitingaf  Pelzelo.    (P.  1885) 650 

On  dnck  new  to  American  £anna.    (P.  1881) 467 

On  new  hnmming-bird,  AUhUBlliotti,  from  Guatemala.    (P.  1878) 332 

On  (EstrelataftBheritoid  (B.  defilippiana,    (P.  1885) 650 

OnOnyekoUsgrubeH.    (P.1885) 650 

On  Pevteeta  mexicana  (Lawr. ),  a  sparrow  new  to  the  United  States.    (P.  1885) .  ^0 
On  some  Costa  Bican  birds,  with  descriptions  of  several  supposed  new  species. 

Emj^idonax  viridescens,  Piitasoma  michleri  zeUdoni,    (P.  1883) 548 

Ob  the  genera  Harporhynchiu  Cabanis,  and  JfcfArtoptcrttfReichenbach,  with 

a  description  of  a  new  genns  of  Mimina.    (P.  1882) 518 

On  the  genns  Tantalui  Linn,  and  its  allies.    (P.  1882) 518 

On  the  probable  identity  of  MoiadUi  ocularis,  Swinhoe,  and  M,  amureusis 
Seebohm,  with  remarks  on  an  allied  supposed  species,  M.  hlakisioni 

Seebohm.    (P.1883) : w 548 

On  two  hitherto  nnnamed  sparrows  from  the  coast  of  California  (Passerou- 

lus  heldingi,  n.  s. ,  P.  sandfcickonsis  Jtryanti,  n.  subs. )    (P.  1 884) 607 

On  two  recent  additions  to  North  American  bird  fauna,  by  L.  Belding.    (P. 

1881) 467 

Remarks  on  the  type  specimen  of  Buteo  oxjfpterus,  Cassin.    (P.  1885) 650 

Report  on  Department  of  Birds  and  Bird  Eggs,  National  Museum,  for  1885. 

(R.  1885,11) 654 

Review  of  Ajnerican  species  of  genus  5cop9.    (P.  1878) 332 

Review  of  genus  CentvrtM.    (P.  1881} 467 

Some  amended  names  of  North  American  birds.    (P.  1885) 650 

RiED,  A.    Human  remains  from  Patagonia.    (R.  1862) 150 

RlQGS,  S.  R.— 

A  dog's  revenge  (Dakota  fable).     (E.  1879-1980) 476 

Grammar  and  dictionary  of  Dakota  language 40 

Riley,  C.  V..    Report  on  Department  of  Insects,  National  Museum,  for  1885.    (R. 

1885,11) 654 

Ripley,  Fort,  Minn.,  natural  history  of  the  country  about— J.  E.  Head.    (R. 

1854) 75 

RissoidflB,  fresh-water— W.  G.  BiiwrET • 144 

River,  Kennebec,  opening  and  closing  of  the— R.  H.  Gardinsb.    (R.  1858) 109 

Rivers — 

dates  of  opening  and  closing  of— F.  B.  Hough 183 

diminution  of  water  in— H.  G.  WeX.    (R.  1875) 298 

improvement  of  navigation  of— C,  Ellbt,  jr , 13 

method  of  ascertaining  amonnt  of  water  in— A.  A,  HuiCFHRXYS.    (R.  1858) . .  109 
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Boadfl  and  bridges,  lectures  on->F.  Rogbbs.    (B.  1860 ;  H.  1861) 147, 149 

HOBBRTSON,  B.  S.— 

Age  of  stone  and  troglodytes  of  Breckinridge  County,  Ey.    (B.  1874) 286 

Antiquities  of  Allen  and  De  Kalb  Counties,  Ind.    (B.  1874) 386 

Antiquities  of  La  Porte  County,  Ind.    (B.1874) 286 

Antiquities  of  Nashville,  Tenn.    (B.1877) 323 

BoBiNSOK,  E.,  and  others—  * 

On  publication  of  Spanish  works  on  New  Mexico.    (B.  1855) 77 

On  publication  of  Squier  and  Davis's  ancient  monuments K 

Bock  Bluff,  HI.,  description  of  human  skull  from— J.  A.  Meigs.    (B.  1867) 215 

Bock-carvings  on  the  Susquehanna  Biver,  Pennsylvania— F.  G.  Galbiuith. 

(B,1881) 481,515 

Bock  inscriptions,  ancient,  in  Johnson  County,  Ark.— Edwabd  Grebn.    (B. 

1881) 481,515 

Bock-oil,  orpetroleum,  history  of— T.  S.  Hunt.    (B.1861) 149 

Bock  Biver  Valley,  Illinois,  mound  builders  in— J.  Shaw.    (B.  1877) 323 

BocKWOOD,  C.  G.,  Jr.    Account  of  progress  in  volcanology  and  seismology — 

(B.1884)..- 616,623 

(B.1885) 634,649 

Bocks'— 

catalogue  of— J.  W.  Fostbr.    (B.1854) 75 

catalogue  of— C.  T.  Jackson.    (B.1854) 76 

catalogue  of— J.  Loceb.     (B.1854) 76 

catalogue  of— J.  D.  Whitnby.    (B.1854) 76 

crystalline,  metamorphism,  and  formation  of— G.  A.  Daubr^b.    (B.1861)..     149 
in  Green  Biver  Valley,  Indian  engravings  on  face  of— J.  G.  Bruff.    (B. 

1872) 271 

Bocky  Mountain  goat,  habits  of  the— J.  C.  Merrill.    (P.  1879) 333 

Bodent,  rare  iCricetodipus  parvus)— T,  W.  True.    (P.  1881) 467 

BOEHRIO,  F.  L.  O.    Language  of  Dakota  or  Sioux  Indians.    (B.  1871) 249, 378 

BOBSSLER,  A.  B.    Antiquities  and  aborigines  of  Texas.    (B.  1881) 461, 515 

BooERS,  F.    Lectures  on  roads  and  bridges.    ( B.  1860 ;  B.  1861) 147, 149 

BoGERS,W.  B.    Memorial  address  on  Joseph  Henry 356 

Boman  mosaic,  antique,  from  Carthage— G.  H.  Heap.    (P.  1883) 548 

Bome,  Pontifical  Academy.    See  Prize  questions. 

BOMER,  F.  F.    Prehistoric  antiquities  of  Hungary.    (B.  1876) 299, 392, 440 

BoMBRO,  M.    Explorations  of  John  Xantus  in  Mexico.    (B.  1862) 150 

BosiNG,  J.    Exchange  system.    (B.  1865) 209 

Boss,  B.  B.— 

Eastern  Tinneh  Indians.    (B.1866) 214,365 

Observations  in  Hudson's  Bay  Territory.    (B.  1859) 110 

Botary  motion,  problems  of— J.  G.  Barnard 240 

BOTHROCK,  Dr.  J.  T.— 

List  of  and  notes  upon  the  lichens  coJlected  by  Dr.  T.  H.  Bean  in  Alaska 
and  the  adjacent  region  in  1880  (Biatora  eibiriensia,  Willey  n.  sp.). 

(P.  1884) 607 

Sketch  of  flora  of  Alaska.    (B.1867J 215.367 

Botterdam,  Batavian  Society  of  Experimental  Philosophy  of.    Prize  questions. 

(B.1861) 149 

Boyal— 

Academy  of  Netherlands.    Prize  questions.    (B.  1861) 149 

Academy  of  Science,  Madrid.    On  exchanges.    (E.  1861 ) 149 

Danish  Society  of  Sciences.    Prize  questions.    (B.  1862|  1865, 1867) . .  .150, 209, 215 

Horticultural  Society,  London.    Exchange  of  publications.    (B.  1861 ) 149 

Institution  of  Great  Britain,  history  of— E.  MaILlY.    (B.  1867) 215 
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Boyal— OoQtinaed. 

Pmasian  Academy  of  Sciences.    Prize  qaeetioDS.    (R.  1864) 108 

Scientific  and  Literary  Institute  of  Lorn bardy.    Prize  qnestions.    (B.1865).    309 
Society  of  London — 

list  of  Smithson's  papers  presented  to.    (E.  1853) —  67, 330 

notice  of  Smithson,  by  D.  Gilbert,  president  of.    (E.  1853) 67, 330 

origin  and  history  of— C.  A.  Alexander.    (R.  1863) 187 

Society  of  Victoria,  address  of  president  of— R.  L.  J.  Ellert.  (R.  1868) ...  224 
EOTCE,  C.  C.  Cessionsof  lands  by  Indian  tribes  to  United  States.  (£.  1879-1880)  476 
Rowell  collection  of  fishes  from  Panama,  list  of— D.  S.  Jordan;  C.  H.  Gilbert. 

(P.  1882) 518 

Rnin,  ancient,  in  Arizona— J.  C.  Y.  Lee,    (R.  1872) 1 271 

Rains — 

atSavannah,  Tenn.— J.P.Stkllb.    (R.  1870) 244 

in  Hardin  Connty,  Tenn.— J.  P.  Stelle.    (R.  1870) 244 

in  White  Rirer  Canon,  Pima  County,  Ariz.— R.  T.  Burr.    (R.  1879) 345 

Rales— 

for  cataloguing  libraries— C.  C.  Jewett 47 

for  examination  of  specimens.    (R.18S0) 442 

of  distribution  of  Smithsonian  publications 290 

RUNKLE,  J.  D.— 

New  tables  for  determining  perturbation  of  planets 79 

Supplement  for  asteroid  perturbations 94 

Rupert*s  Land,  Institute  of,  circular  of  the.    (R.  1861) 149 

Ruporais  gracilis  from  Cozumel,  description  of— R.  Ridgwat.    (P.  1885) 650 

Rash,  R.— 

correspondence  of,  relative  to  Smithson 328 

letter  from,  relative  to  James  Smithson.    (R.  1853) 67, 328 

notice  of,  by  J.  A.  Psargb.    (R.1859) 110 

Russell,  R.    Lectures  on  meteorology,  with  notes  by  J.  Henry.    (R.  1854) 75 

Russia,  meteorology  in— A.  WOEIKOFF.    (R.  1872) ^ 271 

Russian  America- 
ethnological  investigations  in,  suggestions  for— Q.  Gibbs 207 

'  suggestions  relative  to  objects  of  scientific  investigation  in— J.  Henry 207 

Tinneh  Indians  of— G.  Gibbs  ;  B.  Ross ;  "W.  L.  Hardisty  ;  S.  Jones.    (R. 

1866) 214,365 

Yukon,  Journey  to  the— W.  W.  KiRBY.    (R.1864) 183 

Ruth,  John  A.    Remains  in  Bucks  County,  Pa.    (R.  1883) 588, 593 

ROtimeyer,  L.    Fauna  of  Middle  Europe  during  the  stone  age.    (R.  1861) 149 

Ryder,  J.  A.— 

Camaraphysema,  a  now  type  of  sponge.    (P.  1880) 425 

GtntTVkot  the  loolopendrellida.    (P.  1882) 518 

List  of  North  American  species  of  myriapods  belonging  to  family  of  Lystope- 
ialideBf  with  description  of  blind  form  from  Luray  Cave,  Yirginia.    (P. 

1880) 425 

On  certain  features  of  the  development  of  the  salmon.    (With  Plate  xii.) 

(P.  1885) 650 

On  Semper's  method  of  making  dry  preparations.    (P.  1881) 467 

On  the  chlorophylloid  grannies  of  Vorticella.  (  See  aleo  under  Gill  and  Ryder. ) 

(P.  1884) 007 

On  the  development  of  viviparous  osseous  fishes.    (With  Plates  yi-xi).    (R. 

1885) , 650 

Ryder,  J.  A, ;  Gill,  T  .    Literature  and  systematic  relations  of  the  eaocapharyngoid 

fishes.    (P.  1884) 607 
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Sabella  pioU,  new  species,  desoiiptioii  of— A.  E.  Y srriix.    (P.  1885) 656 

Sabinb,  B.— 

liagnetio  storms.    (E.  1860) 147 

On  continoance  of  magnetio  observations.    (R.  1858) 109 

Sable  Island  Bank,  description  of  ulri^eiiKiia  <yr<eiw{i»fii,  new  deep-sea  fish  firom— 

G.B.  Goods;  T.H.  Bran.    (P.  1878) 332 

Saccopharyngoid  fishes,  literatnie  and  systematic  relations  of  the— T.  Gill  ;  J. 

A.RYDBB.    (P.  1884) 607 

Sackxn,  OsTESSee  Osten  Sacken. 

Sacramento,  Cal. — 

meteorological  observations  at— F.  W.  Hatch.    (S.  1864) 75 

meteorological  observations  at— T.  M.  Logan.    (B.  1854) 75 

meteorology  of— T.  M.  Loqan.    (R.  1857) 107 

Sacramento  River,  description  of  new  species  of  Ptgohoehihu  (Plffohoekilua  Har- 

fordi)  from— D.  S.  Jordan  ;  C.  H.  Gilbbbt.    (P.  1881) 467 

Saint  Angnstine,  Fla.,  catalogue  of  casts  of  heads  of  Indian  prisoners  at— R.  H. 

Pratt.    (P.  1878) 332 

St.  Christopher,  West  Indies,  description  of  new  subspecies  of  saxigilla  from — G. 

N.  Lawrencb.    (P.  1881) 467 

St.  Cioix  Island,  flora  of— H.  F.  Egoers 313 

St.  George's  Banks,  occurrence  of  Hippocampus  antiqmorum  on— G.  B.  Goodb. 

(P.  1878) 332 

St.  George,  New  Brunswick,  sculptured  stone  found  in— J.  Allen  Jack.    (R. 

1881) 481,515 

St.  Hilaire— 

Etienne  Geoffrey,  memoir  of— M.  Floubbns.    (R.  1861) 149 

Isidore  Geoffrey,  memoir  of— J.  L.  Quatrbfaobs.    (R.  1862) 150 

St.  John's  River,  Fla.— 

catalogue  of  fishes  of— G.B.  Goodb.    (P.  1879) 333 

fishesobservedin— D.S.Jordan;  L. E.Mbbk.    (P.  1884) 607 

shell-heaps  at  mouth  of— S.  P.  Maybbrrt.    (R.1877) 323 

Saint  Louis,  Mo.— 

ancient  mound  in— T.  R.  Pbalb.    (R.  1861) 149 

temperature  of— A.  Fbndlbr.  (R.  1860) 147 

St.  Martin,  Isle  Jesus,  Canada  East,  description  of  observatory  at— C.  Small- 
wood.    (R.  1866) 91 

St.  Michaels,  Alaska- 
occurrence  of  Hippog1o98U8  vulgaris  at— T.  H.  Bban.    (P.  1879) 333 

occurrence  of  Stiolwus  puneiaiua  at— T.  H.  Bean.    (P.  1878) 332 

St.  Petersburg  Academy  of  Sciences.    Exchange  system.    (R.  1867) 215 

St.  Thomas- 
earthquakes  in— G.  A.Latimbr.    (R.  1867) 215 

hurricane  in  the  island  of— G.  A.  Latikbr.    (R.  1867) 215 

whirlwind  at,  August  21, 1871— A.  Coldino.    ( R.  1877) 323, 398 

St.  Vincent,  catalogue  of  Cher's  collection  of  birds  of— G.  N.  Lawrence.    (P. 

1878) 332 

Salamander- 
habits  of  a  species  of— C.  Mann.   (R.  1854) 75 

inhabiting  Wisconsin— P.  R.  Hoy.    (R.  1854) 75 

or  pouched  rat,  of  Georgia,  habits  of— W.  Gesnbr.    (R.  1860) 147 

Salem,  Iowa,  mounds  at  Snake  Ben,  near— W.  Y.  Banta  ;  John  Garretson. 

(R.1881) 481,515 
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Salisbuiy,  England,  notice  of  Blaokmore  Mosenm  at.    (B.  1868) 224 

Salmon — 

deyelopment  of,  certain  featoree  of  the— J.  A.  Htder.    (P.  1885) —  .    650 

in  Columbia  IB^yet,  Chinook  names  of-— S.  B.  Smith.    (P.  1881) 467 

SalmonidiB  of  Upper  Colombia,  notes  on  the— C.  Bendibe.    (P.  1881 ) 467 

Salt  deposit  on  Petite  Anse  Island— E.  W.  Hiloard 248 

Salt  water,  preservation  of  copper  and  iron  in— A.  E.  Beoquxbbl.  (B.  1864  )  .  .  .  .     188 

Samoan  Islands,  fishes  from  the— T.  H.STRBSTO 308 

San  Bernardino,  Cal.,  i^rtesian  well  at,  Gasterostens  wiUiamsoni  in,  note  on — ^B. 

Smith.    (P.  1883) 548 

San  Cristobal,  Lower  California,  fishes  oollected  at,  by  C.  H.  Townsend,  notes 

on— B.  Smith.    (P.  1884) 607 

San  Diego,  Cal.— 

description  of  new  gobioid  fish  ( Othonops  mm)  from— B.  Smith.    (P.  1881 )  .  .     467 
description  of  new  species  of  OohiMox  (GobieMz  rkeB9odan)  firom— ^B.  SBcrrEr. 

(P.  1881) 467 

mollosks  of  the  vicinity  of,  notes  on— C.B.  Orcutt.  (P.  1885) 650 

new  species  of  shark  from— D.  S.  Jordan  ;  C.  H.  Gilbert.  (P.  1882) 518 

notesoncolleotionof  fishes  from— D.S.Jordan;  C.  H.  Gilbert.    (P.  1880)    425 

occurrence  of  species  of  cremnobates  at— B.  Smith.    (P.  1880) 425 

San  Francisco,  Cal. — 

climate  of— H.  Gibbons.  (B.  1854) 75 

fishes  of.    See  Jordan,  D.  S.,  Gilbert,  C.  U.,  Lockington,  W.  N. 

review  of  Plewroneotidcs  of— W.  N.  Locxington.    (P.  1879) 333 

Sand,  volcanic  dust  and,  deposits  of,  in  sonthwestern  Nebraska— G.  P.  Merrill. 

(P.  1885) 650 

Sandstone,  phosphatio,  from  Hawthorne,  FU.— G.  W.  Hawbs.    (P.  1882) 518 

Sandwich  Islands,  description  of  new  fly-catcher  and  new  petrel  from— B. 

BiDGWAY.    (P.  1881) 467 

Sangamon  Coanty,  111.,  monnds  in— Jambs  Wickersham.    (B.  1883) 588,  5^ 

Sanitary  drainage  of  Washington,  suggestions  for  the.    Toner  leotare  No.  viii. 

G.  E.  Waring 505,349 

Santa  Barbara,  Cal.— 

channel  of,  description  of  two  new  species  of  scopeloid  fishes  {SudU  riugene 
and  Myciopkum  crenulare)  from— D.  S.  Jordan;   C.  H.  Gilbbbt. 

(P.  1880) 425 

new  species  of  blenny  from— D.  S.  Jordan.    (P.  1883) 518 

pleistocene  fossils  collected  at,  by  E.  Jewett— P.  P.  Carpenter 252 

Santa  Catalin  a  Island,  CaMfomia,  description  of  new  flounder  (X;yttreifrjf  9  liolepitr) 

from— D.S.Jordan;  C.H.Gilbert.    (P.  1880) 425 

Santa  Lucia  Cosnmalwhnapa,  Guatemala,  sculptures  of— S.  Habel 269 

Santa  Lucia,  West  Indies,  new  warbler  from— B.  Bidgway.    (P.  1882) 518 

Santa  Bosa  Island,  history  and  antiquities  of— S.  Bowers.    (B.  1877) 323 

Sarcophagus  from  Beirut,  Syria,  account  of— A.  A.  Harwood.    (B.  1870) 244 

Sargent,  A.  A.,  and  others.    Beport  on  Museum.    ( B.  1876) 299 

Sargent,  W.  D.    Influence  of  aurora  on  the  telegraph.    (B.  1870) 244 

Sargus  Holbrookii,  a  new  sparoid  fish  from  Savannah  Bank,  description  of— 

T.H.BEAN.    (P.  1878) 332 

Sartorius,  C— 

Earthquakes  in  eastern  Mexico,  January,  1866.    (B.  1866) 214 

Eruption  of  volcano  of  Colima.    (8.1869) 228 

Saturn,  secular  variations  of  elements  of  orbit  of,  with  tables — J.  N.  Stock- 
well 232 

Saunders,  Coiimander.    Tidal  record  at  Wolstenholm  Sound,  1849, 1850 130 

Saussure.  ^Sm  De  Saussure. 
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Savage  weapons  at  Centennial  Exhibition,  study  of— E.  H.  Knight.     (R. 

1879) 345,415 

Sayanuab — 

Bank,  descripuon  of  new  sparoid  fish  {Sargu9  HolbrookU)  from--T.  H.  Bbak. 

(P.  1878).-. 332 

Biver,  primitive  maun&cture  of  spear  and  arrow  points  along  line  of— C.  C. 

JONBS,  jr.    (B.  1879) 346 

Tennessee,  accoant  of  aboriginal  rains  at — J.  P.  Stslle.    (B.  1870) 244 

Sawkins,  J.  G.,  drawings  of  Zapoteo  remains  by : 86 

Sawkins,  J.  G. ;  Wku^  G.  P.    Economic  geology  of  Trinidad.    (B.  1856) 91 

Sayella— 

oros8eana,noteson— W.  H.  Dall.    (P.  1885) 650 

notes  on— W.  H.  Dall.    (P.  1885) 650 

Scaroid  fishes  from  Havana  and  Key  West,  descriptions  of— D.  S.  Jordan;  J. 

Swain.    (P.  1884) 607 

Soarms  virginalis,  new  species,  description  of— D.  S.  Jordan  ;  J.  Swain.    (P. 

1884) 607 

Scenery,  catalogue  of  sketches  of— J.  M.  Stanley 53 

SCHEETZ,  Fred.  B.;  Hardy,  George  L.    Mounds  in  Balls  County,  Mo.    (B. 

1881) 481,515 

Schbrzer;  SCHWARZ.    Table  of  anthropological  measurements.    (B.  1866)....    214 
Schists,  crystalline,  of  the  District  of  Columbia,  preliminary  note  on  the— G. 

P.Merrill.    (P.  1883) 548 

ScHLAOiNTWEiT,  H.  De.    Ethnographical  collections.    (B.  1862) 150 

Schlagintweit  ethnographic  collection,  account  of  the— H.  Zisgenbals.    (B. 

1867) 215 

ScHLEiDEN,  B.    Free  freight  between  Germany  and  United  States  by  North 

GennanLloyd.    (B.  1858) 109 

Schoenbein,  C.  F.,  notice  of,  by  J.  Henry.    (B.  1868) 224 

Schoharie,  N.  T.,  Indian  relics  from— F.  D.  Andrews.    (B.  1879) 345 

Schoodio  Lakes,  Maine,  description  of  new  species  of  Gtuterosieus  from — ^T.  H. 

Bean.    (P.  1879) .-• 333 

Schoolcraft,  H.  B.     Plan   for  American  ethnological   investigation.     (B. 
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Notes  on  fishes  collected  at  San  Cristobal,  Lower  California,  by  Mr.  Charles 
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The  Ute  colors  of  Cremnohattainiegripinnio.    (P.  1883) 548 

Smith,  Rosa  ;  Swain,  Joseph.    Notes  on  a  collection  of  fishes  from  Johnson's 

Island,  including  description  of  five  new  species.    (P.  1882) 518 
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Stark  County,  III.,  mounds  in— T.  M.  Shallenbeiioer.    (R.  1881) 481,515 

Star  clusters,  bibliography  of— E.  S.  HOLDEX 311 

Stars- 
index  catalogue  of— E.  S.  HoLDEN  311 

movement  of,  around  a  central  point— J.  H.  Maedler.    (R.  1859) 110 

near  the  North  Pole,  map  of,  for  observations  oo  auroras 350 

scintillation  of  the— C.Dufour;  KXmtz.    (R.  1861) 149 

State  Department.     Circular  to  diplomatic  agents  relative  to  Morgan's  re- 
search       138 

Stations,  meteorological,  of  Smithsonian  Institution.    {See  also  List) 373 

Statistics — 

ofBritish  Museum— S.F.BAIRD.     (R.1850) 28 

of  Norwegian  mountains,  lak^,  and  snow  Hue — O.  E.  Dreutzbr.    (R.  1866) .     214 

of  Smi thbon  ian  Institution,  finances,  exch  anges,  e to. ,  1846-1877 3S9 

relating  to  present  abundance  of  California  sea-elophant — C.  H.  Towxsend. 

(P.1885) 650 

Stathmonotus  hemphillii,  new  genus  and  new  species  ~T.  H.  Bean.    (P.  1885)..     650 

Statue  of  Joseph  Henry,  proceedings  of  Congress  relative  to 356 

Statues,  plaster  casts  of— W.  J.  Stone.    (R.  1855) 77 

Stearns,  J.    Translation  of  Babinet  on  diamonds  and  precious  stones.     (R. 

1870) 244.377 

Strarns,  R.  E.  C.    Description  of  a  new  genus  and  species  of  Alceynoid  Polyp 
from  Japanese  waters,  with  remarks  on  the  structure  and  habits  of 

related  forms,  etc.    {BadioxpeM  pleurocristatuM),    (P.  1883) 548 

Stearns,  S.— 

catalogue  of  fishes  from  Pensacola,  collected  by— G.  B.  Gk)ODE;  T.  H.  Bean. 

(P.  1879) 333 

collection  of  fishes  from  Pensacola,  Fla.,by,  notes  on — D.S.Jordan.    (P. 

1884) ^ 607 

description  of  new  species  of  amber  fish  (Seriola  steamni)  obtained  near 

Pensacola,  by— G.B.Goode;  T.H.Bean.,  (P.1879) 333 

new  species  of  fishes  collected  by,  at  Pensacola,  Fl a.,  description  of— D.  S. 

Jordan;  J.Swain.    (P.1884) 607 
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8T8ARN8,  S.— CoAtinaed. 

Note  on  Gulf  menhaden,  Brevoortia  patronus.    (  P.  1878 ) '^32 

Notes  on  the  Great  Dolphin,  Coryphmna  Aippurtia,  Linn^.    (P.  1885) €50 

Stkakn8,W.A.— 

expedition  to  Labrador  in  1882,  molloaks  and  echinodermata  from,  catalogue 

of— KJ.BUSH.    (P.1883) 548 

expedition  to  Labrador,  orasuusea  from,  list  of-— S.  L  Smith.    (P.  1883) 548 

Notes  on  the  natnral  history  of  Labrador.    (P.1883)  548 

Stebbins,  B.  P.    Memoir  of  Louis  Agassiz.    (R.1873) 275 

Steimdachnsr,  F.    Notepn  Perca  flavesceM.    (P.  1878) 332 

Stejnbgxr,  L.— 

Contributions  to  the  history  of  the  Commander  Islands — 

No.  1.  NotoH  on  the  natoral  history,  including  descriptions  of  new  Ceta- 

ce&ns  ( Berardiui  hairdii ;  Ziphiui  grebnitzkii).    (P.  1883) 548 

No.  2.  Investigations  relating  to  the  date  of  the  extermination  of  Steller's 

sea-cow     (P.  1884) 607 

No.  4.  B. — Additional  notes  on  the  plants  of  the  Commander  Islands 

( Cowiopedicyooocoulw,  Asa  Gray,  n.s).  (P.1884) 607 

Description  of  two  new  races  of  Myadeatet  ohsoums.    (P.  1881) 467 

Notes  on  some  apparently  preoccupied  ornithological  generic  names.    (P. 

1885) _ ._ 650 

On  some  generic  and  specific  appellations  of  North  American  and  European 

birds.    (P.1882) 518 

On  the  use  of  trinominals  in  American  ornithology.    (P.  1884) 607 

Outlines  of  a  monograph  on  the  0TOND7A.    (P.1882) 518 

Passer  saturatus,  a  new  species  of  tree-sparrow  from  the  Liu  Kin  Islands, 

Japan.    (P.1883) 650 

Remarks  on  the  species  of  the  genus  OjypikiM.    (P.1884) 607 

Remarks  On  the  systematic  arrangement  of  the  American  Turdidcs.    (P. 

1832) ^ 518 

Results  of  ornithological  explorations  in  the  Commander  Islands  and  in  Kamt- 

schatka 624 

Steller's  sea-cow.    (P.1884) 607 

Synopsisof  the  West  India  ifya<{e«^.    (P.  1882) 518 

Stellb,  J.  P.— 

Aocoont  of  aboriginal  ruins  in  Hardin  County,  Tenn.    (R.  1870) 244 

Acconnt  of  aboriginal  ruins  at  Savannah,  Tenn.    (R.  1870) 244 

Steller's  sea-cow,  extermination  of,  date  of.  Investigations  relating  to — ^L.  Stbj- 

NEGEB.    (P.1884) 607 

Stephanoberyx  mouse,  new  genus  and  8peci«>s  of,  synopsis  of— T.  Gill.    (P. 

1883' ■ 548 

Stephenson,  M.  F.— 

Acoonntof  ancient  mounds  in  Georgia.    (R.  1870) 244 

Mounds  in  Bartow  County,  Georgia.    (R.  1872) 271 

Stereotype  catalogue  of  public  librarien,  report  of  Commissioners  on.    (R.  1850)  28, 47 

Stereotyped  titles  for  library  catalogues— C.  C.  Jbwbtt 47 

Sit^moptychidsB,  'lote  onthe— T.GlLL.    (P.1884) 607 

Stevens,  H.    Prospectus  of  a  bibliographia  Americana.    (R.  1848) I 

Stevens.  .7.  A.    Memoir  of  George  Gibbs.    (R.1873) 276 

Stevenson,  J.— 

Report  of  explorations  in  New  Mexico  and  Arieona.    (R.  1880) 442 

Dlustrated  catalogue  of  collections  obtained  from  the  Indians  of  New  Mexico 

and  Arizona  in  1879.   (E.  188a-'81) 542 

lUuHtrated  catalogue  of  collections  obtained  from  the  Indians  of  New  Mex- 
ico in  1-8).    (E.1H80-^1) 542 
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Stevenson,  J.    Continued. 

Illnatrated  catalogue  of  the  coUectiona  obtained  from  the  Pueblos  of  New 

M.;xico  aud  Arizona  in  1881.    (B.  1881-*82).  .i , 631 

Stewart,  B.  Experiments  on  aneroid  barometers  at  Kew  Observatory.  (R.  1868)    224 

Stichffius  punctatus,  occurrence  of,  St.  MichaePs,  Alaska — ^T.  H.  Bean.    (P. 

1878) 332 

Stimpson,  W.— 

Check-list  of  the  shells  of  North  America 128 

On  collection  and  preserration  of  marine  invertebrates 34 

Eesearches  upon  the  EydrohiincB  BJid  allied  forms 201 

Synopsis  of  the  marine  in  vertebrata  of  Grand  Man  an 50 

Sting-rays,  generic  name  of— S.  Garman.    (P.  1885) 650 

Stinson,  Floyd.    Mounds  and  earthworks  in  Vanderburg  County,  Ind.     (R. 

1881) 481,515 

Stock-in-trade  of  an  aboriginal  lapidary— C.  Rau.     (R.  1877) 323, 440, 402 

Stockholm  Academy  of  Sciences.    Acknowledgment  of  birds.    (R.  1867) 215 

Stockwell,  J.  N.    Secular  variations  of  elements  of  orbits  of  the  eight  princi- 
pal planets.     (R.1871) 249,232 

Stone,  Livingston.    Does  the  panther  (FelU  oonoolor)  go  into  the  water  to  kill 

fisht    (P.  1882) 518 

Stone,  W.  J.    On  plaster  casts  of  statues.    (R.1855) 77 

Stone — 

celts  in  the  West  Indies  and  Africa — G.J.  Gibes.    (R.  1877) 323 

chipping,  observations  on— G.  E.  Sellers.    (R.  1885) 645, 649 

cists  near  Highland,  Madison  County,  HI.— A.  Obuler.    (R.  1879) 345 

drillingin,  without  metal— C.  Rau.     (R.1868) 224,440,372 

fort  near  Makanda,  Jackson  County,  111.— G.  H.  French.    (R.  1881) 481, 515 

heaps  in  Jefferson  County,  Ala.— Wiluam  Gesnbr.    (R.  1831) 481, 515 

image  in  Tennessee,  account  of  discovery  of— E.  M.  Grant.    (R.  1870) 244 

implements,  North  American— C.  Rau.    (R.  1872) 271. 440, 382 

mounds  of  Hampshire  County,  W.  Va.  — L.  A.  Kengla.    (R.  1883) 588, 593 

period.  North  American,  agricultural  implements  of  the— C.  Rau.     (R. 

1863) 187,440 

Stone  age — 

and  the  troglodytes  of  Breckinridge  County,  Ky.— R.  S.  Robertson.    (R, 

1874) 286 

fauna  of  middle  Europe  during  the— L.  RCtimkyer.    (R.  1861) 149 

in  New  Jersey— C.  C.  Abbott.    (R.  1875) 298,394 

tablet,  perforated,  from  New  York— William   Wallace   Tooker.     (B. 

1881) 481,515 

Stones.    See  Building,  Ornamental,  Precious  stones. 

precious,  collection  of,  plan  for— F.  W.  Clarke.    (P.  1884) 599, 607 

precious— J.  Babinet.     (R.  1870) 244,377 

Store-house,  primitive,  of  the  Creek  ludiaus— C.  C.  Jones,  j  r.    (R.  18o5) 645, 649 

Storm  in  Butler  County,  Kans.,  June  23,1871— W.  Harrison.    (R.  1871) 249 

Storms — 

in  Europe  and  America,  December,  1836 — E.  Loomis 127 

magnetic— E.  Sabine.    (R.  1860) 147 

ofl859-J.H.  Coffin Ie2 

thunder,  instructions  for  observations  of— J.  Henry 235 

Strain  and  over-action  of  the  heart.    Toner  lecture  No.  ni— J.  M.  Da  Costa..  .    279 

Strait  of  Juan  de  Fuca — 

description  of  new  species  of  ParaUpit  {Paral^ie  corusoane)  from — D.   S. 

Jordan;  C.H.Gilbert.    (P.  1880) 425 

Indians  of— J.  G.  Swan .• 220 
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Strang,  J.  J.    Nataral  History  of  Beaver  Island,  Michigan.    (R.  1854) 75 

Streets,  T.  H.    Contribations  to  natural  history  of  Hawaiian  Islands,  Fanning 

Islands,  and  Lower  California 303 

Streets,  Thomas,  H.,  M.  D.,  U.  S.  Navy.    A  study  of  the  PhronimidcB  of  the 

North  Pacific  surveying  expedition.    (P.  1882) 518 

StrepomatidsB  (American  melanians) — G.  W.  Tryon 253 

Stricklandia — 

Davidsoni,  note  on  the  occurrence  of,  in  Georgia— C.  A.  White.    (P.  1880)..    425 

Salteri,  note  on  the  occurrence  of,  in  Georgia — C.  A.  White.    (P.  18S0) 425 

Striped  bass — 

note  on  scientific  name  of— D.  S.  Jordan.    (P.  1885) 650 

occurrence  of,  in  Lower  Mississippi  Valley— T.  H.  Bean.    (P.  1884) 607 

Strombella — 

callorbiua  var.  stejnegei,  from  the  Commander  Islands,  description  of— W. 

H  Dall.     (P.  1884) - 607 

malleata,  now  species,  from  Point  Barrow  expedition — W.  H.  Dall.     (P. 

1884) 607 

Strong,  M.— 

Antiqnities  in  Wisconsin.    (R.  1877) 323 

Observations  on  the  prehistoric  mounds  of  Grant  County,  Wis.    (R.  1876) ..    299 
Structure- 
internal,  of  the  earth— J.  G.  Barnard 310 

of  cahcero  us  tumors.    Toner  lecture  No.  i— J.  J.  Wood  ward 266 

Structures- 
Aboriginal,  in  Carroll  County,  Tenn.— James  M.  Null.     (R.  1882) 5.35,540 

aboriginal,iu  Georgia— C.  C.  Jones,  Jr.    (R.  1877) 323,400 

Subcutaneous  surgery.    Toner  lecture  No.  vi— W.  Adams 302 

Sudis  ringens,  new  species  of  soopeloid  fish  from  Santa  Barbara  channel,  Cal., 

description  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1880) 425 

SUESS,  E.    Boundary  line  between  geology  and  history.    (R.  1872) 271 

Sun- 
chemical  analysis  of  the— A.  Laugel.    (R.  1861) 149 

disk  of  the,  external  appearance  of.     (R.  1866) 214 

eclipse  of  the,  September  7, 1858— J.  M.  GiLLis 100 

eclipse  of  the,  March  15,  1868— T.Hill 101 

eclipse  of  the,  April  25,  1865— M.  Db  Prados.    (R.  18G4) 188 

relative  intensity  of  heat  and  light  of  the — L.  W.  Mbkch.    (R.  1856) 91, 83 

Sunderland,  B.    Prayer  at  memorial  of  Joseph  Henry 356 

Sun's  distance,  mcana  available  for  correcting  measures  of  the — G.  B.  Airy.     (R. 

(1859) 110 

Superstitions  of  Shoshone  Indians— A.  G.  Brackktt.    (R.  1879) 345 

Supplement,  asteroid,  to  new  tables  of  planetary  motiou — J.  D.  Runkle 94 

Surgery,  subcutaneous.    Toner  lecture  No.  vi — W.  Adams 302 

Surgical  complications  and  seqnels  of  continued  fevers.    Toner  lecture  No.  v — 

W.  W.  Kken 300 

Survey- 
in  Michigan,  catalogue  of  rocks,  minerals,  and  ores  collected  in  the — C.  T. 

Jackson.    (R,  1854) 75 

magnetic,  of  Pennsylvania  and  parts  of  adjacent  Strafes — A.  D.  Bachb 166 

of  economic  geology  of  Trinidad— G.  P.  Wall;  J.  G.  Sawkins.    (R.  1856)-      91 

of  State  of  New  York— E.  G.  Squier 15 

Surveying  expedition,  North  Pacific,  natural  history  of— T.  H.  Streets 303 

Surveys,  Government.    See  Explorations. 

Susquehanna  River,  Pennsylvania,  rock  caving  on— F.  G.   Galbraith.     (R. 

1881) 481,515 
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Swain,  Joseph— 

See  also  Jordaa  and  Swain. 

a  review  of  the  Syngnathina  of  the  United  States,  with  a  description  of  one 

new  species  {tee  alio  under  Smith  and  Swain).    (P.  1882) 518 

a  description  of  a  new  species  of  Hadroptems  {H,  toienu)  from  sonthem  In- 
diana. (P.  1883) 548 

SWAiN,  Joseph  ;  Eolb,  George  B.    A  review  of  the  genus  Koctnrnue,  with,  a 

description  of  one  new  species.    (P.  1882) 518 

Swain,  Joseph;  Meek,  Seth  E.    Notes  on  the  pipe-fishes  of  Key  West  Fla., 
with  description  of  Siphottoma  MoKayif  a  new  species  Siphoetoma  har~ 

haroB,  ns.  p.    (P.  1884) , 607 

See  also  Jordan  and  Swain. 
SwAiNE,  Lieut.  Col.,  P.  T.,  U.  S.  Army ;  Hbgewald,  Lieut.  J.  T.  C,  U.  S. 
Army.    luforraation  concerning  some  fossil  trees  in  the  U.  S.  National 

Museum.    (P.  1882) 518 

Swan,  J.  G.— 

Collection  of  fishes  from  Washington  Territory,  notes  on— T.  H.  Beak.     (P. 

1883) 548 

Enlachon,  or  candle^fish  of  northwest  coast.    (P.  1880) A25 

Haidah  Indians  of  Queen  Charlotte's  Islands,  British  Columbia 267 

Makah  Indians  of  Cape  Flattery,  Strait  of  Fuca 220 

Makah  vocabulary 220 

Sarf-smelt  of  the  northwest  coast,  and  mode  of  taking  them  by  the  Qciille- 

hute  Indians  of  west  coast  of  Washington  Territory.    (P.  1880) 425 

Sweden,  Stockholm,  Academy  of  Sciences.      Acknowledgment  of  birds.     (R. 

1867) 215 

SwitzCity  Swamp,  Greene  County,  Ind.,  fishes  of,  notes  on  the — C.  H.  Gilbert. 

(P.  1884) 607 

Switzerland — 

Concise,  archssological  researches  made  at—F.TROTOK.    (R.  1861) 149 

Crania  helvetica— F.  Troyon.     (R.  1864) ISg 

lacustrian  cities  of— F.  Troyon.     (R.  1861) 1 149 

lacustrian  settlements  in,  abstract  of  Dr.  Keller's  report  on — A.  Morlot. 

(R.  1863) 187 

Lake  of  Neuch&tel,  palafittes  or  lacustrian  construction  of— E.  Desor.    (R. 

1865) 209.360 

Lausanne,  cantonal  museum  at,  antiquarian  and  ethnological  collections 

of  the— F.  Troyon.     (R.  1861) 149 

lecture  on— A.  D.  Bachk.    (R.  1870) 244 

Syllabus  of  a  coarse  of  lectures  on  physics — J.  Henry,     (R.  1856) 91 

Syllis  spongiphila,  new  species,  description  of— A.  E.  Vkrrill.    (P.  1865) 650 

Symbols — 

For  charts  of  prehistoric  archsBology,  international  code  of—- G.  Ds  MoRTii«- 

LKT ;  E.  Chantre.    (R.  1875) 298 

used  by  James  Smithson 327 

Sympagurus  pictas,  new  genus  and  new  species  of,  from  south  coast  of  New  Eng- 
land, description  of— S.  I.  Smith.    (P.  1883) 548 

Synapta  brychia,  new  species,  description  of— A.  E.  Vkrrill.    (P.  1885) 650 

SyngnathinflB  of  the  United  States,  review  of— J.  Swain.     (P.  1882) 518 

Synonomy  of  genus  Bothus  Eafinesque—J),  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1882) 518 

Synopsis  of— 

American  RhinohaiidcB,—S.  Ga.rman.     (P.  1880) 425 

American  wa8i)s,  solitary  wasps— H.  DeSaussure 254 

catostomidflB— D.  S.  Jordan - 308 
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Synopsis  of— Continned. 

marine  in vertebrata  of  Grand  Mauan — W.  Stimpson 50 

Uorth  American  lepidoptera— J.  G.  MoBRis *. 133 

HoTth  American  nenroptera— H.  Hagen;  P.  E.  Uhueb 134 

Iforth  American  Syrphidffi—S.  W.  Williston 653 

pedicnlate  fishes  of  east  coast  of  extra  tropical  North  America— T.  Gill. 

(P.  1878)..: 332 

scientific  writings  of  Sir  William  Herschel—E.  S.  Holdkx  ;  C.  S.  Habtings. 

(B.  1880) 442,426 

silnrldffi  of  fresh  waters  of  North  America— D.  S.  Jordan 306 

species  of  genus  Certhiola—R,  Bidqway.    (P.  1885) 650 

the  fishes  of  North  America— D.  S.  Jordan;  C.  H.  Gilbert 492,496 

the  genera  of  the  BVL^T'f&miljMuthidaidea—T.  Gill.    (P.  1884) 607 

the pleetognath&BheB—T.  Gill.    (P.  1884) 607 

the  West  Indian  Myadestea-^h.  Stbjneger.    (P.  1882) 518 

trochilidse— D.  G.  Elliott 317 

nseful  and  injurious  animals — G.  B.  Goodk 297 

Synoptical  Flora  of  North  Ajnerica— A.  Gray 559. 591 

Synoptical  tables  of  characters  of  mammals— T.  Gill 2.50 

Synthetic  experiments  relative  to  meteorites — G.  A.  Daubr^e.    (B.  1868) 2*^4 

Syria,  Beirut,  sarcophagus  from— A,  A.  Harwood.    ( B.  1870) 244 

System- 
meteorological,  of  Smithsonian  Institution — £.  Foreman.     (B.  1851;  B. 

1852) 51,57 

ofaoeounts  adopted  by  Board  of  Begents.    (B.  1866) 214 

of  combined  meteorological  obseryations,  report  on,  by  committee  of  Ameri- 
can Association  for  Advancement  of  Science.    (B.  1851 ) 51 

of  numeration,  improved,  report  on— W.  B.  Taylor.    ( B.  1867) 215 

of  weights  and  measures,  new — G.  H.  Knight.    (B.  1867) 215 

solar,  harmonies  of  the— S.  Alexander 280 

Systematic — 

Arrangement  of  the  American  TurdidWf  remarks  on  the — L.  Stejneger. 

(P.  1882) 518 

index  of  Smithsonian  publications.    (E.  1868) v*-M,478 

index  to  list  of  foreign  correspondents 257 

listof  batrachiaand  reptilia— £.  D.  Cope 292 

relations,  literature  and,  of  the  aaccophari/ngoid  fishes — T.  Gill;   J.  A. 

Byder.    (P.  1884) 607 

review  of  classification  of  birds— W.  Lilljeborg.     (E.  1865) 209»  364 

Systems  of— 

consanguinity  and  affinity  of  the  human  family— L.  H.  Morgan 218 

relationship  of  Cree  Indians— E.  A.  Watkins.    (B.  1862) 150 

T. 

Tables- 
Anthropological  measurements— SCHERZER ;  ScHWARZ.     (B.  1866) 214 

asteroid— J.  D.  Bunkle - 94 

barometrical— A.  Guyot 153 

chemical  equivalents  of  sixty-three  elements.    (B.  1864 ) 188 

distributionofbirds— G.N.  Lawrence.    (P.  1878) 3.32 

for  conversion  of  centigrade  degrees  to  Fahrenheit's  scale.    (B.  1863) 187 

for  determining  values  of  co-efficients  in  perturbative  fonction  of  planetary 

motion  which  depend  on  ratio  of  mean  distances— J.  D.  Bunkle  ....  79 

foreign  gold  and  silver  coins.    (B.  18(58) 224 

hygrometrical— A.  Guyot 153 
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Tables — CoDtinued. 

hypsometrical — A.  GuYOT...... •• 153 

meteorological — ^A.  Guyot 31, 153 

metric— H.  A.  Newton.    (B.  1865) 269,371 

meteorological  and  physical — A.  Gutot 522,538 

miscellaneons— A.  GtnroT 153 

mortality,  methods  of  interpolation  applied  to.    Parts  i,  if— E.  L.  De  For- 
est.   (R.  1871;  B.1873) 249,275 

of  atmospheric  temperatore — C.  A.  Schott 277 

of  constants  of  nature  and  art— C.  Babbaoe.    (B.  1856) 91 

of  expansion  by  beat.    Constants  of  Nature,  Part  lu— F.  W.  Clarke 289 

of  meteorolojrical  CQzreetions— A.  Goyot 153 

of  motion  of  Neptune— S.  NSWCOHB 199 

of  motion  of  Uranus— S.  Newcomb 262 

of  precipitation  in  rain  and  snow — C.  A.  Schott 222, 353 

of  variations  of  elements  of  orbits  of  the  eight  principal  planets— J.  N. 

StockWell 232 

of  weights  and  measures,  English  and  French.    (B.  1863-1865) 137, 188. 209 

of  winds  of  the  globe— J.  H.  Coffin;  S.  J.  CoFFix 268 

physical— A.  GuTOT 153 

psychrometrical — J.  H.  Coffin 87 

specific  gravity.    Constants  of  Nature,  Part  i  and  supplement— F.    W. 

Clarke 255,288 

specific  heat.    Constants  of  Nature,  Part  ii— F.  W.  Clarke 2  76 

thermometrical— A.  Guyot 153 

Tablet— 

of  stone,  perforated,  from  New  York— William  Wallace  Tookbr.    (B. 

1881) ^ 481,515 

palenque— C.  Rau 331 

Tacchini,  p.    EvapoTfttion  observed  at  Palermo  in  1865  and  1866.    (B.  1870)  ..    244 

Tampa  Bay,  Florida,  shell  heaps  of— S.  T.  Walker.    (B.  1879) 345 

Tangencies  of  circles  and  of  spheres— B.  Alvord 80 

Tantalus,  genus,  and  its  allies— B.  Bidgwa Y.    (P.  1882) 518 

Tarr,  B.  S.  ;  Bathbun,  B.    List  of  duplicate  marine  invertebrates  distributed 

by  Museum.    Series  iv 516 

Taste,  sense  of .    (B.  1866) 214 

Taxidermy,  classification  of  collections  of  U.  8.  National  Museum  to  illustrate 

art  of— W.  T.  HORNADAY.    (P.  1881) 467,456 

Taylor,  A.  S.    Grasshoppers  and  locusts  of  America.    ( B.  1858) 109 

Taylor,  F.  W.    Beport  of  chemist  of  Smithsonian  Institution.    (B.  1880) 443 

Taylor,  W.  B.— 

Henry  and  the  telegraph.    (B.  1878) 341,405 

Kinetic  theories  of  graviUtion.    (B.  1876) 299,395 

Memoir  on  the  scientific  work  of  Joseph  Henry « 356,339 

Befraction  of  sound.    (B.  1875) 298,595 

Beport  on  improved  system  of  numeration.    (B.  1867) 215 

Thoughts  on  the  nature  and  origin  offeree.    (B.  1870) 244,375 

Taylor,  William  J.    Mounds  in  Berrien  County,  Ga.    (B.  1881 ;  B.  1883). 481, 515, 

588,593 

Talor,  W.  M.    Ancient  mound  in  western  Pennsylvania.    (B.  1877) 323 

Technical,  scientific  and,  periodicals,  catalogue  of— C.  H.  Bolton 546,514 

Telegrams- 
astronomical,  circular  relative  to — J.  Henry 263 

meteorological,  by  Western  Union  Telegraph  Company— H.  Sibley.    (B. 

1862) 150 

read  at  memorial  of  Joseph  Henry • •  ••••••  ••••  ..^ •••    356 
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Telegraph — 

Ameriean  fire-alarm,  lecture  on  the — W.  F.  Channing.     (R.  1854 75 

eleetro-magnetic — 

deposition  of  J.  Henry  in  relation  to.     (R.  1857) 107, 115 

Henry's  oontrihation  to— W.  B.  Taylor.    (R.  1878) 341,405 

Morse's  invention— W.  B.  Taylor.    (R.  1878) 341,405 

proceedings  of  Board  of  Regents  in  relation  to.     (R.  1857) 107, 115 

Henry  and  the— W.  B.  Taylor.    (R.  1878) 405 

history  of  the— J.  Henry.    (R.  1857) 107,115 

inflaenoe  of  aurora  on  the— W.  D.  Sargent.    ( R.  1870 ) 244 

lines,  phenomena  in,  daring  aororas — G.  B.  Donati.    (R.  1872) 271 

report  of  Committee  of  Regents  on  the.    (R.  1857) 107, 115, 329 

statement  of— 

S.  P.  Chase  relative  t^  the.    (R.  1857) 107,115,329 

L.  D.  Gale  relative  to  the.    (R.  1857) 107,115,329 

James  Hall  relative  to  the.    (R.  1857) 107,11.5,329 

J.  Henry,  relative  to  history  of.    (R.  1857) 107,115,329 

Charles  Mason,  relative  to  the.    (R.  1857) 107, 115,329 

Telegraphic  announcements  of  astronomical  discoveries— J.  Henry 263 

Telescope — 

Henry  Draper's,  account  of— T.  W.  Webb.    (R.  1964) 188 

silvered-glass,  construction  of,  and  its  use  in  celestial  photography — H. 

Draper 180 

Spencer's,  examination  of,  for  Hamilton  College,  Clinton,  N.  Y.    (R.  1855).      77 
Temperature.    8(>e  Kane,  Hayes^  Meteorology,  etc. 

chart  of  United  States  for  the  year— C.  A.  Schott 381, 388 

charts  of  United  States,  summer,  winter,  and  year— C.  A.  Schott 387 

in  ascending  currents  of  air,  laws  of  variation  of— J.  Hann.    (R.  1877) ..  323, 398 
in  ascending  moist  currents  of  air,  laws  of  variation  of— L.  Sohncke.  (R. 

1877) 323,398 

mean,  hest  hours  to  find— C.  Dewey.    (R.  1857  ;  R.  1860) 107, 147 

observations  in  the  Arctic  Seas — I.  I.  Hayes 196 

observations  in  the  Arctic  Seas — E.  K.  Kane 104 

observations  in  the  Arctic  Seas— F.  L.  McClintock 146 

ofSaintLouis,  Mo.— A.  Fendler.    (R.  1860) 147 

tables  for  United  States  and  adjacent  parts  of  America— C.  A.  Schott 277 

underground- C.  A.  Schott ;  J.  D.  Everett.    (R.  1874) 286 

variations  of,  influence  of,  on  heart  of  slider  terrapin— H.  G.,BEYKft.  (P.  1885)    650 

Tempests  and  tornadoes,  distinction  between — J.  B.  Lamarck.    (R.  1871 ) 249 

Tennessee — 

aboriginal  remains  of— J.  Jones 259 

Alleghany  region  of,  fishes  of— D.  S.  Jordan  ;  A.  W.  Brayton 308 

Antiquities  in — 

LDiixe.    (R.  1862) 150 

E.G. Dunning.    (R.1870) 244 

W.M.  Clark.    (R.1877) 323 

J.Jones 259 

D.F.Wright,    (R.  1874) 286 

Blount  County,  antiquities  of— A.  E.  Law.    (R.  1874 ) 286 

Carroll  County,  aboriginal  structures  in— James  M.  Null.    (R.  1882) 540, 535 

Chattanooga,  ancient  mound  near— M.  C.  Read.    CR.  1867) 215 

East,  mound  in— A.  F.  Danilsen.    (R.  1863) 187 

explorations  in— E.  A.  Dayton.    (R.1870) 244 

Hardin  County,  aboriginal  ruins  in— J.  P.  Stellb.    (R.  1870) 244 

herbarium  captured  in— H.  R.  Wirtz.    (R.1862) 150 

H.  Mis.  170 54  ^  . 
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Tennessee — Continued. 

Jaekson  CoHnty,  moand  on  Flynn's  Creek— Joshua  Haitb,  Sr.    (R.  1881)  .481, 515 

Jaekson  Connty,  antiquities  of— J.  Haile  ;  J.  W.  McHbnrt.  (K  1874) 296 

Nashville,  antiqnities  of— R.  S.  Robertson.    (R.  1877) 323 

Savannah,  aboriginal  ruins  at— J.  P.  Stelle.    (R.  1870) 244 

stone  image  in,  discovery  of— £.  M.  Grant.    (R.  1870) 244 

Tenthi  doidea,  genera  of,  synopsis  of— T.  Gill.    (P.  1884) 607 

Terminology  of  ichthyography,  contribution  to  the— T.  Gill.    (P.  1884) 607 

Terrestrial  magnetism.    See  Bache,  A.  D. 

observations  on— W.  Harkness 239 

observations  en — J.  Locke 35 

observations  on— Baron  von  MI^ller  ;  A.  Sonntaq 114 

Terrestrial  physics,  articles  on.    (R.  1670) • 244 

Tertiary — 

fossil  plants  from  Western  North  America,  descriptions  of— J.  I.  Newberry. 

(P.  1882) * 518 

fossils  presented— Imperial  Geological  Institute,  Vienna.    (R.  1863)  ..  187 

Testing — 

bailding  materials,  on  mode  of— J.  Henry.    ( R.  1856) 91 

results  of  perspiration  and  respiration,  apparatus  for — M.  Pettenkofer. 

(R.  1864) 188 

Tetrastichus  productas— C.  V.  Riley.    (P.  1885) 650 

Texas— 

Antiquities  and  aborigines  of— A.  R.  Roessler.    (R.  1881) 481, 515 

Galveston,  fishes  observed  at,  notes  on— D.  S.  Jordan;  C.H.Gilbert.  (P. 

1882) 518 

hail-storm  in— G.  M.  Bache.    (R.1870) 244 

new  cretaceous  invertebrate  fossils  from,  descriptions  of— C.  A.  White. 

(P.  1879) 333 

ornithology  of,  notes  on— J.  C.  Merrill.    (P.  1878) 332 

plants  of,  collected  by  C.  Wright.    Parts  i,  ii— A.  Gray 22, 42 

western  and  southern,  flora  of — ^V.  Ha  yard.    (P.  1885) ^9 

zoological  position  of— E.  D.  Cope , 412 

Textile- 
fabrics,  prehistoric— W.  H.  Holmes.    (P.  1881-^82) IQl 

industries  of  the  United  States,  plan  of  a  collection— R.  Hitchcock.  (P.1884)  597 

industries,section.  National  Museuna,  report  of  curator  for  1884.    (R.  1884,  ii).  648 
industries.  Section,  National  Museum,  report  on  for  1885 — R.  Hitchcock. 

(R.  1885,  II) 654 

Thalassophila— W.  G.  Bixnky , 143 

Th^nard,  L.  J.,  memoir  of— M.  Flourens.    (R.  1862) 150 

Theoretical  researches.    See  Plateau,  J. 

Theories,  kinetic,  of  gravitation— W.  B.  Taylor.    (R.  1876) 299, 395 

Theory- 
mechanical,  of  heat,  principles  of— J.  MCller.    (R.  1868) 224 

modem,  of  chemical  types— C.  M.  Wetherill,    ( R.  1863) 187 

of  heat,  recent  progress  in  relation  to— A.  C azix.     (  R.  1868) 284 

Thermometer — 

scales,  table  for  conversion  of  centigrade  to  Fahrenheit.     (R.  1863) 187 

wet  and  dry  bulb,  tables  for— J.  H.  Coffin 87 

Thermometric  observations 157 

Thermometrical  tables— A.  Guyot 153 

Thomas,  Cyrus.    Circular  No.  28,  Appendix.    Directions  for  mound  explora- 
tion.   (P.  1884) 607 

Thomas,  C.    Notes  on  certain  Maya  and  Mexican  manuscripts.    (E.  1881-82)..  631 

Thompson,  T.    Mounds  in  Iowa  and  Illinois.    (R.  1879) 345 
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Thonghts  on  the  nature  and  origin  of  f orce— W.  B.  Taylor.    (R.  1870) 244, 375 

Throwing-stioks  in  the  National  Muaenm—O.  T.  Mason.    ( R.  1884 ,  ii) C48 

Thrushes,  description  of  two  new,  from  United  States— R.  Ridgway.    (P.  1881) . .    467 
Thunder — 

and  lightning,  observations  on— S.  Mastkrm an.    ( R.  1855) 77 

storm,  on  John  Wise's  observation  of  a^ — R.  Hare.    (R.  1854) 75 

storms,  instructions  for  observations  of— J.  Henry 235 

Tidal  observations — 

at  Wolstenholm  Sound— Com.  Saunders 130 

in  the  Arctic  Seas— 1. 1.  Hayes : 196 

in  the  Arctic  Seas— E.  K.  Kane 130 

Tide,  flood,  law  of  deposit  of  the— C.  H.  Davis 33 

Tides  and  tidal  action  in  harbors— J.  E.  Hiloard.    (R.  1874) 280, 390 

Tiffany,  A.  S.— 

Mounds  in  Bureau  County.  111.    (R.  1881) 481,515 

SheU-bed,  skull  from  Illinois.    (R.  1874) 286 

Timber  of  submarine  structures,  occurrence  of  Chelura  terebranSf  a  crustacean 

destructive  to— S.L  Smith.    (P.  1879) 333 

Time  and  space,  lecture  on  relations  of— S.  Alexander*.    (R.  18G1) 149 

Tinneh  or  Chepewyan  Indians  of  British  America — G.  Gibbs  ;  W.  L.  Hardisty  ; 

S.  Jones;  B.  R.  Ross.    (R.1866) 214,365 

Tipulidffi,  monograph  of— R.  Osten  Sackbn 219 

Tise's  Ford,  Florida,  fossil  bones  discovered  in  the  vicinity  of,  on  the  origin  of— 

S.T.  Walker.    (P.  1883) 548 

Todos  Santos  Bay,  Lower  California — 

fishes  of,  notes  on— R.  Smith.    (P.  1883) 548 

moUusks  from,  notes  on— C.  R.  Orcutt.    (P.  1885) 650 

TOELLNER,  A.    Antiquities  of  Rock  Island  County,  111.    (R.  1879) 345 

Tokio,  University  of,  catalogue  of  Japanese  woods  presented  by — L.  F.  Wmrd. 

(P.  1881) 467 

Tompkins  County.  N.  Y.,  ancient  fort  and  burial  ground  in— D.  Trowbridge. 

(R.  1863) 187 

Toner,  J.  M.    Deed  of  foundation  of  Toner  lectures.    (R.  1872) 271, 329 

Toner  lectures — 

No.  I.  On  the  structure  of  cancerous  tumors  and  the  mode  in  which  adja- 
cent parts  are  invaded — J.  J.Woodward 266 

II.  Dual  character  of  the  brain— C.  E.  Browx-S^quard 291 

ui.  On  strain  and  over-action  of  the  heart— J.  M.  Da  Costa 279 

IV.  A  study  of  the  nature  and  mechanism  of  fever— H.  C.  Wood 282 

V.  On  the  surgical  complications  and  sequels  of  the  continued  fevers, 
with  a  bibliography  of  works  on  diseases  of  the  joints,  bones,larynx, 
the  eye,  gangrene,  haematoma,  phlegmasia,  etc. — W.  W.Keex....  300 
VI.  Subcutaneous  surgery,  its  principles,  and  its  recent  extension  in 

practice— W.  Adams 302 

VII.  The  nature  of  reparatory  inflammation  in  arteries  after  ligature, 

acupressure,  and  torsion — £.  O.  Shakespeare 321 

vin.  Suggestions  for  the  sanitary  drainage  of  Washington  City— G.  E. 

Wakino,  Jr 349 

IX.  Mental  over- work— C.  K.  Mills 594 

Tonto  Apaches,  notes  on  the— C.  Smart.    (R.  1867) 215 

TooKER,  William  Wallace.    Perforated  tablet  of  stone  from  New  York.    (R. 

1881) 481,515 

Topography  of  Black  Mountain,  North  Carolina— T.  L.  Clingman.     (R.  1855) . .      77 
Tornado — 

in  Spruce  Creek  Valley,  Centre  County,  Pa.— J.  B.  Meek.     (R.  1871) 249 

near  New  Harmony,  Ind.,  April  30, 1832— J.CHAPPELSMiTiipjg^^g^^^(r^^Qd|% 
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Tornadoes — 

and  tempests,  distinction  between — S.  B.  Lamarck.    (R.  1871 ) 249 

queries  relative  to— J.  Henry 190 

Toronto.-— 

Observatory,  instructions  by,  for  observations  of  aurora 148 

'    Observatory,  map  of  stars  near  North  Pole  used  by 350 

University.    Objects  of  the  museum.    (R.1865) , 209 

University.    Scientific  co-operation.    (B.  1861) 149 

Torrey,  John,  memoir  of,  by  A.  Gray.    (R.  1873) 275 

TORREY,  J— 

Observations  on  the  Batia  maritima 60 

On  the  DarlingUmia  Californioa,  a  new  pitcher  plant  from  northern  Califor- 
nia       61 

PlantsB  Fr^montiancs,  or  descriptions  of  plants  collected  by  J.  C.  Fr6mont  in 

Califomia 46 

Tortoises,  North  American  land,  of  genus  Xerobates—F.  W.  True.    (P.  1881) 467 

Tortola,  great  hurricane  at— G.  A.  Latimer.    (B.  1867) 215 

Tortugas,  destruction  of  fish  in  vicinity  of  the— J.  P.  Jefferson  ;  J.  Y.  Porter  ; 

T.Moore.    (P.1878) 332 

Totten,  General  J.  G.,  eulogy  on,  by  J.  G.  Barnard.    (R.  1865) 209 

TowNSEND,  Charles  H. — 

An  account  of  recent  captures  of  the  Califomia  sea-elephant,  and  statistics 

relating  to  the  present  abundance  of  the  species.    (P.  1885) 650 

Fishes  collected  by,  at  San  Cristobal,  Lower  Califomia,  notes  on— R.  Smith. 

(P.  1884) 607 

Traces  of  early  mental  condition  of  man— E.  B.  Tylor.    (R.  1867) 215 

Trade- 
ancient  aboriginal— C.  Rau.    (R.1872) 271,440,385 

language  of  Oregon,  dictionary  of  the — G.  Gibes 161 

language  of  Oregon,  vocabulary  of  thd— B.  R.  Mitchell;  W.  W.  Turner.    68 
Transactions.    See  Geneva  Society,  Paris  Anthropological  Society. 

of  the  Anthropological  Society  of  Washington 504,501 

VoLu 5M 

V0I.UI 630 

Transatlantic  longitude — B.  A.  Gould 223 

Transfer  of  Smithsonian  library  to  Library  of  Congress,  act  of  Congress  to  an- 

thorize.      (R.  1865) 209,328,329 

Transformations,  lecture  on  insect  instincts  and — J.  G.  Morris.    (R.  1855) '77 

Transit  of  Venus  expedition  to  Eergnelen  Island*-J.  H.  Kidder  and  others..  293, 294 
Transporting — 

moths,  directions  for— C.  H.  Fkenald.    (P.  1884) 607,600 

specimens  of  DiaiomaoecBf  directions  for — A.  M.  Edwards 366 

specimens  of  natural  history,  directions  for — S.  F.  Baird.    (R.  1856) 91, 34 

Trapezium,  gray  substance  of  the — J.  Dean 173 

Travels  in  Central  and  South  America— S.  Habel 2^ 

Treasury- 
Department,  authority  given  by,  to  collectors  of  customs  and  others  to  re- 
ceive and  transmit  specimens  to  the  Smithsonian 34 

of  United  States,  account  of,  with  Smithsonfund 328,329 

Secretary  of,  letter  to,  on  payment  of  interest  in  coin— J.  Henrt.    (B. 

1865) 209,329 

Tree- 
creepers  of  Europe  and  America,  critical  remarks  on— R.  Ridowat.    (P. 

1882) 581 

sparrow  y  passer  saturatus,  from  Japan— L.  Stejneger.    (P.  1885) 650 
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Trewa— 

forest,  distribatioo  of,  in  Montana,  Idabo,  and  Washington—W.  W.  John- 
son.   (R.1870) 244 

fossil,  in  U.  S.  National  Musenm— P.  T.  Swaine  ;  J.  T.  C.  Hkgewald.    (P. 

1882) 518 

native,  of  the  Lower  Wabash  and  White  River  Valleys,  notes  on— E.  EiDCh 

WAT.    (P.  1882) 518 

of  Florida  and  the  Meixcan  boundary— J.  G.  Coopkr.    (R.  1860) 147 

of  North  America,  distribution  of— J.  G.  Cooper.     (R.  1H58) lOtf ,  351 

Trephined  skull— O.  T.  Mason.    (P.  1885) , 650 

Trinidad,  economic  geology  of— G.  P.  Wall  ;  J.  G.  Sawkixs.    (R.  1856) 91 

Trinominals,  use  of,  in  American  ornithology— L.  Stejnboer.    (P.  1884) 607 

Triodontoidea,  new  super-fam.,  synopsis  of— T.  Gill.    (P.  1884) 607 

Trochilidffi — 

classification  and  synopsis  of— D.  G.  Elliot 317 

in  collection  of  U.  S.  National  Museum,  catalogue  of— R.  Ridgwat.    (P. 

18P0) 425 

list  of— D.  G.Elliot 334 

Troglodytes  of  Breckinridge  County,  Ky.— R.  S.  Robertson.    (R.  1874) 286 

Troglodytes  or  cave  dwellers  of  the  valley  of  the  V^z^re— P.  Broca.    (R.  1872).    271 
Tropical  America — 

contopus  from— R.  Ridgwat.    (P.  1885) 650 

Pacific  coast  of,  fishes  known  from,  list  of— D.  S.  Jordan.    (P.  1885) 650 

Tropidonotus  compressicandus  walkeri,  new  subspecies,  description  of— H.  C. 

Yarrow.    (P.  1883) 548 

Trowbridge,  D.    Ancient  fort  and  burial  ground  in  Tompkins  County,  N.  Y. 

(R.  1863) 187 

Troyon,  F.— 

Archseological  researches  made  at  Concise.    (R.  1861) 149 

Lacustrian  cities  of  Switzerland.    (R.  1861) 149 

On  the  Crania  helvetica.    (R.  1864) 188 

Report  on  ethnological  collection  of  Museum  at  Lausanne,  Switzerland.    (R. 

1861) 149 

Truckee  group,  molluscan  fauna  of  the— C.  A.  White.    (P.  1882) 518 

True,  F.  W.— 

Catalogue  of  aquatic  mammals  of  the  United  States  at  the  London  Fisheries 

^  Exhibition  in  1883 511,562 

Circular  No.  29,  Appendix :  Provisional  plan  for  a  collection  of  mammals  to 
be  exhibited  at  the  World's  Industrial  and  Cotton  Centennial  Exposi- 
tion of  1884-'85,  at  New  Orleans.  A  provisional  list  of  mlimmals  of 
North  and  Central  America  and  the  West  Indian  Islands.  (P.  1884). .  607 
Contributions  to  the  history  of  the  Commander  Islands.  No.  5.  Descrip- 
•  tion  of  a  new  species  of  Meeoplodon^  M.  Stejnegeri,  obtained  by  Dr. 
Leonhard  Stejneger,  in    Behring  Island.     (With  Plate  xxv).    (P. 

1885) 650 

Note  upon  the  Myperoodon  temijunctue  of  Cope.    ( P»  1885) 650 

On  a  cinnamon  bear  from  Pennsylvania.    (P.  1882) 518 

On  a  new  muskrat,  Neofiber  allenif  from  Florida.    (P.  1884) 607 

On  a  new  species  of  porpoise,  PhoccBna  dalli,  from  Alaska  (with  plates  ii-v). 

(P.  1835) 650 

On  a  pair  of  abnormal  antlers  of  the  Virginia  deer,    (P.  1883) 548 

On  a  spotted  dolphin.    (R.1884") 648 

On  North  American  land  tortoises  of  genus  Xerobat^e,    (P.  1881 ) 467 

On  the  rare  Todent  Cricetodipua  parvue.    (P.  1881) 467 
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True,  F.  W.— Continued. 

On  tho  occurrence  of  Lonchcres  armatus  (Geoff.)  Wagner,  in  the  island  of  Mar- 
tinique, West  Indies.    (P.1884) 607 

On  the  skeleton  of  Phoca  ( Hiatriophoca  fcudaia)  Zimmerman.    (P.  1883) ,  -  - .  548 

Report  on  Department  of  Mammals,  National  Museum,  for  1884.   (R.  1684,  u) .  648 

Report  on  Department  of  Mammals,  National  Museum,  for  1885.   (R.  1685,  u) .  654 
Report  on  Department  of  Comparative  Anatomy,  National  Museum,  for 

1885.    (R.1885,  n) 654 

The  Florida  muskrat  (J^eo/iftcr  a/7e«0.    (R.1884") 648 

(translator).    Observations  on  four  mules  in  milk— Alfred  Duo^.    (P. 

1882) 518 

True,  T.  W.  ;  F.  A.  Lucas.    On  the  West  Indian  seal,  Monaohua  tropicalis^  Gray. 

(R.1884")..-.: 648 

Trumbull  County,  Ohio,  mound  near  Braceville— S.  N.  Luther.    (R.  1881).  ..481, 515 

TruncatellidaB— W.  G.  BiNNEY 144 

Trust  fund  for  the  promotion  of  science  in  the  United  States—J.  Tyndall.    (R. 

1872) 271 

Tryon,  G.  W.— 

letter  to,  on  shells— J.  Lewis 253 

Report  on  shells  presented  to  Philadelphia  Academy  of  Natural  Sciences. 

(R.1865) 209 

StrepomatirlsB  or  American  molanians 253 

Trypetina,  review  of— H.  LOEW 256 

Tuckahoe,  or  Indian  Bread— J.  IIowardGore.    (R.1881) 515,482 

TUCEERMAN,  E.— 

lichens  of  Arctic  America 342 

lichens  of  Kergueleu  Island 294 

TuCKETT,F.  F.,  on  barometer  tables.    (R.1867) 215 

Tucson  meteorite,  account  of— 

S.A1NSA.    (R.1863)....- 187 

B.J.  D.Irwin.    (R.1863) 187 

Tumors,  cancerous,  struct  ure  of— J.  J.  Woodward 266 

Tunicata— 

of  northeast  coast  of  America— A.  E.  Verrill.    (P.  1879) 333 

of  the  northeastern  coast  of  America,  notice  of  tbe— A.  E.  Verriix.    (P. 

1885) 650 

Turbinclla  pyrum,  Lamarck,  and  its  dentition— W.  H.  Dall.    (P.  1885) 650 

Turbonilla—  • 

punioea,  new  sx)ecies  of,  from  Florida — W.  H.  Dall.    (P.  1883) 548 

virga,  new  species  of,  from  Florida— W.  H.  Dall.    (P.  1883) 548 

virdaria,  new  species  of,  from  Florida— W.  H.  Dall.    (P.  1883) 548 

Turdidffi— 

American,  systematic  arrangement  of  the,  remarks  on  the — L.  Stejke<^r. 

(P.  1882) 618 

description  of  new  species  of,  from  Dominica— G.  N.  Lawrence.    (P.  1880)  425 

Turner,  Lucien  M. — 

List  of  the  birds  of  Labrador,  including  Ungava,  East  Main,  Moose,  and 
Gulf  districts  of  the  Hudson  Bay  Company,  together  with  the  island 

of  Aniicosti.    (P.  1885) 650 

on  Lagopus  mutu$  "Lench  and  its  allies.    (P.  1882) a 518 

Turner,  W.W.— 

and  others.    On  pablication  of  Squier  and  Davis's  Ancient  Monuments  of 

the  Mississippi  Valley.    (R.  1847) H,  K 

Indian  philology.    (R.  1851) 51 

Notice  of— C.  C.  Felton.    (R.18oa) 110 
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Turner,  W.W.;  Bowkn,T.J.    Yoruba  grammar  and  dictionary 98 

Turner,  W.  W.  ;  Mitchell,  B.  B.    Vocabulary  of  the  jargon  of  Oregon 68 

Ttlor,  E.  B.    On  traces  of  the  early  mental  condition  of  man.    (R.  1867} 215 

Tylosuruseuryops,  new  species  from  Jamaica,  description  of— T.  H.  Bean  ;  H.  G. 

Dresel.    (P.  1884) 607 

Tylosaams  sagitta,  new  species,  description  of— D.  8.  Jordan  ;  C.  H.  Gilbert. 

(P.  1884) 607 

Tyndall,  J.— 

Radiation.     (R.  1868) 224 

Trust  fand  for  the  promotion  of  science  in  the  United  States.    (R.  1872).  .271, 329 
Type  specimens- 
lending  of— S.  F.  Baird.    (P.  1886) 637 

of  Buteo  ozypteruSf  Cassin,  remarks  on— R.  Ridgway.    (P.  1885) 650 

Tyraimus,  synopsis  of  genus— R.  RiDGWAY.    (P.  1878) 332 

^• 

Ugashagmut  tribe,  Alaska,  ethnological  specimens  from,  catalogue  of— W.  J. 

Fisher.    (P.  1883) 548 

Ugashak  River,  Alaska,  Ugashagmut  tribe  at,  ethnological  specimens  from  cata- 

logueof— W.  J.  Fisher.    (P.  1883) 548 

Uhler,  p.  R.— 

Circular  in  reference  to  the  history  of  North  American  gra8shopi>ers 1G3 

Instructions  for  collecting  hemiptera.    (R.  1858) 109 

Instructions  for  collecting  neuroptera.    (R.  1858) 109 

Instructions  for  collecting  orthoptera.    (R.  1858) 109 

Synopsis  of  neuroptera  of  North  America 134 

Underground  temperature— C.  A.  Schott;  J.  D.  Everett.    (R.  1874) 286 

Ungava  district,  Hudson  Bay  Company,  birds  of,  list  of  the— L.  M.  Turner. 

(P.  1885) 650 

Union,  lectures  on  the— H.  Reed.    (R.  1854) 75 

United  States- 
animal  resources  and  fisheries  of  the,  catalogue  of  collection  to  illustrate 

the— G.  B.  GOODB 326 

animal  resources  of  the,  catalogue  of  collection  to  illustrate  the — G.  B. 

GooDE 297 

antiquities  of  the,  proposed  map  of— A.  J.  Hill.    ( R.  1861 ) 149 

•    archasology  of  the— S.  F.  Haven 71 

base  chart  of  the— C.  A.  Schott 414 

chalk  found  in  the— T.  A.  Conrad.    (R.  1865) 209 

coast  of,  first  occurrence  of  Paeudotriacis  microdon  on  the— T.  H.  Bean.    (P. 

1883) 548 

coleoptera  of  the,  catalogue  of  the— F.  E.  Melsheimer 62 

collections  presented  to  the,  by  foreign  commissioners,  list  of.    (R.  1876) ..  299 

eastern,  Auriculacea  of  the,  revision  of  the— W.  H.  Dall.    (P.  18Sr») 650 

education  in  the,  project  of  outline  history  of— F.  A.  Packard.    ( R.  1863) . .  187 

ethnological  map  of  the,  proposed— G.  Gibbs.    (R.  1862) 150 

exhibit  of  fisheries  and  fish  culture  of  the,  at  Berlin,  1880— G.  'B.  Goode..  413 
explorations  in  the.    See  Baird,  8.  F. 

Exploring  Expedition,  duplicate  shells  collected  by  the - 193 

Fish  Commission.    See  Fish  Commission, 
fishes,  food,  of  the.    See  Baird,  S.  F. 
fishes  of  Pacific  coast  of  the — 

bibliography  of— T.  H.  Bean.    (P.  1881) 467 

bibliography  of— T.  Gill 463 

D.  8.  Jordan;  C.  IL  Gilbert.    (P.  1880) 4}J5 

noteson— D.  8.  Jordan;  C.  H.  Gilbert.    (P.  1881) 467 

Digitized  by  VjUUS^IC 


856  CATALOGUE   OP  PUBLICATIONS. 

United  States— Continued. 

free  freight  between  England  and  the— E.  Cunard.    (R.  1859) 110 

free  freight  between  Germany  and  the — 

KUNHARDT&CO.    (R.  1861) 149 

by  North  German  Lloyd— R.  Schleidbn.    (R.  1858) 109 

fund  for  promotion  of  scienee  in  the— J.  Tyndall,    (R.  1872) 271 

Government,  list  of  publications  of,  1668-1881— G.  H.  Boehmer 477 

institutions,  scientiuc  and  literary,  in  the,  list  of  the  principal 335 

libraries,  institutions,  and  societies  in  the,  list  of— W.  J.  Rhees 116,  238 

libraries,  public,  in  the,  notices  of— C.  C.  Jewett 25 

libraries,  public,  of  the,  report  on— C.  C.  Jewett.    (R.  1849; 21 

limpets  and  chitons  from  deep  waters  off  eastern  coast  of  the— W.  H.  Daix. 

(P.  1881) 467 

meteorology  of  the,  report  on— E.  Looiiis.    (R.  1847) H 

microscopic  examinations  of  soundings  off  Atlantic  coast  of  the— J.  W. 

Bailey 20 

mollusca  of  the  southern,  some  new  species  of  eocene..  A.  Heilprin.    (P. 

1880) 425 

National  Museum.    See  Museum,  U.  S.  National. 

oocultations  visible  in  the.    See  Downes,  J. 

Patent  Office,  results  of  meteorological  observations  under  the  direction  of 

the.    Vols.  I,  u 157,182 

physical  geography  of  the — C.  Ellet,  Jr 13 

rain  and  snow  f&U  in  the,  tables  of— C.  A.  Schott 222,  353 

rain  charts  of  the,  1,  2,  3 ;  summer,  winter,  year— C.  A.  Schott 374 

reptiles,  cretaceous,  of  the— J.  Leidy 192 

review  of— J.  Leidt.    (R.  1864) 188 

shell  deposits,  artificial,  of  the— D.  G.  Brikton.    (R.  1866) 214 

sparrows  sent  to  the— W.  A.  Lloyd.    (R.  1867) 215 

Syngnathino!  of  the,  review  of  the— J.  Swain.    (P.  1882) 518 

temperature  chart  of  the,  for  the  year— C.  A.  Schott 381,  388 

temperature  charts  of  the,  1,  2,  3;  summer,  winter,  year— C.  A.  Schott  ...  387 

temperature  tables  of  the— C.  A.  Schott 277 

thrushes  from  the,  description  of  two  new— R.  Ridgway.    (P.  1881) 467 

trees  of  the,  catalogue  of— J.  G.  Cooper.    (R.  1858) 109,^1 

Treasury.    See  Treasury. 
Universal  meteorograph  for  detached  observatories— E.  H.  Von  Baumhaubr. 

(R.1879) 345 

University — 

National,  of  Greece,  Museum  of.    Exchange  of  specimens.     (R.  1867) 215 

of  Christiania,  Norway,  ethnological  specimens  presented  by.    (R.  1863)  ..     187 

of  Costa  Rica.    Exchange  of  specimens.    (R.1867) 215 

of  State  of  Now  York,  Regents  of  the.    Acknowledgment  for  specimens. 

(R.1865) 209 

of  Tokio,  catalogue  of  Japanese  woods  presented  by— L. F.Ward.    (P. 

1H81) 467 

of  Toronto,  objects  of  museum  of.    (R.1865) 209 

of  Toronto,  scientific  co-operation.    (R.ld61) 149 

Unnamed  sparrows  from  the  coast  of  California.  R.  Rii>gway.    (P.  1884) 607 

Unveiling  of  the  Joseph  Henry  statue,  addresses  at  the.    (R.  1883) 593, 585 

Uranidea — 

marginata,  new  species  of  fish,  description  of— T.  H.  Bean.    (P.  1881) 467 

microstoma,  new  fish  from  Alaska,  description  of— W.  N.  Lockington.    (P. 

1880) 425 

new  species  from  Lake  Michigan,  description  of— D.  S.  Jordan  ;  C.  H.  Gil- 
bert.   (P.  1882) 319 
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Uranidea— Continued. 

rhothea,  now  species  of,  from  Spokane  River— B.  Smith.    (P.  1882) 518 

Uranium,  literature  of,  index  to  the— H.  C.  Bolton.    (R.  1885) 649, 628 

Uranus — 

investigation  of  orbit  of,  with  tables  of  its  motion— S.  Nbwcomb 262 

secular  variation  of  elements  of  orbit  of — J.  N.  Stockwkll 232 

Urine,  observations  on  the — J.  Jones 82 

Urolophus — 

Asterius,  description  of— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P.  1882) 518 

nebulosus,  notes  on— S.  Garman.    (P.  1885)^ 650 

fuscus,  notes  on— S.  Garman.    (P.  1885) 650 

Utah- 
descriptions  of  new  invertebrate  fossils  from— C.  A.  White.    ( P.  1880) 425 

lake,  description  of  new  species  of  Squalius  {Squalius  aliciw)  from— P.  L. 

JOUY.    (P.  1881) 467 

lake,  notes  on  collection  of  fishes  from— D.  S.  Jordan  ;  C.  H.  Gilbert.    (P. 

1880) 425 

Utrecht,  Provincial  Society  of  Arts  and  Sciences.    Prize  questions.    (R.  1861; 

R.1862) 149,150 

V. 

Vaillant,  M.  ;  Henry,  J.    Horary  variations  of  the  barometer.    (R.  1866) 214 

Values  of— 

ty  and  its  derivatives— J.  D.  Runkle 94 

coefficients  in  perturbative  function  of  planetary  motion  depending  on  ratio 

of  mean  distances— J.  D.  Runkle 79 

Valvatidae— W.G.BiNNEY 144 

Van  Allen,  George  C,  mounds  in  Henry  County,  Iowa.    (R.  1882) 540 

Vancouver's  Island, new  species  of  goby  from— D. S. Jordan ;  C.H.Gilbert. 

(P.  1882) 518 

Vanderburgh  County,  Ind.,  mounds  and  earth- works  in — Floyd  Stinson.    (R. 

1881) 481,515 

Van  Rensselaer  Harbor,  Arctic  Seas,  observations  at.    See  Kane. 
Vapor,  aqueous — 

on  the  diminution  of.  with  increasing  altitude  in  the  atmosphere— J.  Hann. 

(R.1877) .* 323,398 

table  for  determining  elastic  force  of— J.  H.  Coffin 87 

Variations  of  temperature,  influence  of,  on  heart  of  slider  terrapin — H.  G.  Beyer. 

(P.  1885) 650 

Vastness  of  the  visible  creation,  lectures  on— S.  Alexander.    (R.  1857) 107 

Vegetable — 

colonization  of  Shetland  Islands,  Faroe  Islauds,  and  Iceland — C.  Martins. 

(R.1858) 109 

species,  causes  which  limit,  towards  the  north — A.  Ds  Candollb.    (R. 

1858) 109 

Vegetation  and  the  atmosphere — J.  Jamin.    (R.  1864) 188 

Velie,  J.  W.,  catalogue  and  description  of  fishes  collected  by,  in  Gulf  of  Mexico^ 

G.B.GOODK;  T.H.Bean.    (P.1879) 333 

Velocity  of— 

light,  essay  on  the— C. Delaunay.     (R.  1864) 188,354 

the  wind— J.  Hann  and  others.    (R.1877) 323,398 

Venezuela,  Colonia  Tovar,  meteorology  and  ethnology  of— A.  Fendler.    (R. 

1857;  R.1866) 107,214 

Digitized  by  VjOOQ IC 


858  CATALOGUE   OF  PUBLICATIONS. 

Venom  of— 

rattlesnake,  researches  on  the— S.  W.  Mitchell 135 

serpents,  bibliography  of— S.  W.  Mitchell 135 

poisonons  serpents,  researches  npon— S.  W.  Mitchell  ;  E.  T.  Reichert 647 

Ventilating  and  warming  buildings.     Parts  i,  ii— A.  MoRiN.     (R.  1873;  B. 

1874) 275,286,439 

Ventilation,  architecture  in  relation  to— D.  B.  Reid.    (R.1856) 91 

Venus.  See  Transit  of  Venus. 

Secular  variations  of  elements  of  orbit  of— J.  N.  Stockwell 232 

Vera  Cruz,  Mexico,  antiquities  in— H.  FiNCK.    (R.  1870) 244 

Verification  of  barometers  at  the  Kew  Observatory —J.  Welsh.    (R.  1859) 110 

Veiuull,  a.  E.— 

Annelids,  echinoderms,  and  anthozoa  of  Kerguelen  Island 294 

Annelids,  molluscoids,  and  radiates  of  Arctic  America 342 

Marine  invertebrata  of  New  England.    (P.  1879) 333 

Mollnsca  recently  added  to  fauna  of  son  them  New  England,  catalogue  of. 

(P.  1880) 425 

Mollnsca,  with  notes  on  annelida,  echinodermata,  etc.    (P.  1880) 425 

Notice  of  recent  additions  to  the  marine  invertebrata  of  the  northeastern 
coast  of  America,  with  descriptions  of  new  genera  and  species,  and 
critical  remarks  on  others — 
Part  iv.    Addi tions  to  the  deep-water  mollnsca  taken  off  Martha's  Vine« 

yard  in  1880  and  1881.    (P.1882) 518 

Part  V.  Annelida,  echinodermata,  hydroida,  tunicata  {Polynce  auranH- 
acGf  Leanira  robusta,  Amphinome  lepadis,  Leodice  benedicH,  Notophyllum 
americanumj  AnaitU  formosa,  A.pictaj  Castalia  dncinnatay  SyllU  9pangi' 
phiJa,  nn.  ss. ;  Ophioglyoera  gigantea,  n.  g.  and  n.  s. ;  Polydara  tubtfeXf 
Ammochares  artifeXf  Leprcea  dbyaHcola,  Sabella  piota,  Synapta  brychia, 
Ophiacanihafraterna,0,varitpina,  0,  gracilis^  Ampkiura  fragilis,  Clado- 

carpu8  flexilUf  CuUolus  ianneri,  nn,  sa,)    (P.1885) 650 

Recent  additions  to  marine  invertebrata  of  northeast  coast  of  America,  wit& 

new  genera  and  species.    Parts  i,  u,  ui.    (P.  1879 ;  P.  1880) 333, 425 

Verrill,  a.  E.  ;  Rathbun,  R.— 

List  of  marine  invertebrates  distributed^by  the  Fish  Commission.    Series  i. .     494 
Marine  invertebrata  of  northeast  coast  of  America  distributed  by  Fish  Com- 
mission.   (P.  1879) 333 

Vertebrata,  chemical  and  physiological  investigations  relative  to— J.  Joxss.. .      82 
Vertebrata,  deep-sea,  fish-like,  new  genera  and  species  of,  diagnosis  of— T.  Qiix. 

(P.  1883) 548 

Vespidffi,  synopsis  of— H.  De  Saussurb 254 

Vestiges  of  antiquity  in  the  United  States— S.  F.  Haven - 71 

V^z^re,  valley  of  the,  cave  dwellers  of  the— P.  Broca.    (R.  1872) 271 

Vibratory  movement  of  matter— L.  Maorini.    (R.  1868) 224 

Victoria  Royal  Society,  address  of  the  president— R.  L.  J.  Ellery.     (R.  1868)  ..     224 
Vienna- 
Imperial  Academy  of  Sciences  of    Prize  question&    (R.  1864 ;  R.  1865) ..  188, 209 

Imperial  Geological  Institute,  tertiary  fossils  presented  by.    (R.  1863) 187 

Imperial  Library  of,  books  presented.     (R.  1865) 209 

Views  and  plans  of  Smithsonian  Institution — R.  D.  Owen P 

Vineyard  Sound,  Massachusetts,  occurrence  of  oceanio  bonito  in— V.  N.  £i>> 

WARDS.    (P.  1878) 332 

Vireolanius  pulchellus  verticalis,  description  of— R.  Ridgway.    (P.  1885) 650 

Vireo  approsimans,  new  species,  from  collection  by  J.  E.  Benedict  and  W.  Nye— 

R.RIDGWAY.    (P.18d4) 607 

Vireosylvia  grandior,  new  species  from  collection  by  J.  E.  Benedict  and  W.  Nye — 

R.  Ridgway.    (P.1884) 607 
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Virgin  Islands,  flora  of  the— H.  F.  A.  Egoers 313 

Virginia — 

doer,  abnormal  antlers  of— F.  W.  True.    (P.  1883) 548 

early  iron  manofactnre  in— R.  A.  Brock.    (P.  1885) 650 

Hampton,  catalogue  of  casts  of  heads  of  Indian  boys  and  girls  at — H.  R. 

Pratt.    (P.  1679) 333 

Lnray  cave,  blind  myriapod  from — J.  A.  Ryder.    (P.  1880) 425 

Luray  cave,  report  of  visit  to— O.  T.  M asox  and  others.    (R.  1880) 442, 433 

Vitality— H.  H.  HiOGiNs;  J.Henry.    (R.  1866) 214 

Viviparid®— W.  G.  BiNNEY 144 

Vivipaiious  osseous  fishes,  development  of— J.  A.  Ryder.    (P.  1885) 650 
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